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OF THE WORLD'S 
OIL COMPANIES USE 


DRILLING MUD 
PRODUCTS 


All around the world it has been 
conclusively demonstrated that Mag- 
cobar’s better-engineered drilling 
mud products reduce unnecessarily 
high drilling costs. Wherever you 
are, a planned Magcobar mud pro- 
gram can mean faster drilling rate 
with less down time. And at the same 
time, a cleaner hole, better cuttings, 
better logging, and better cores can 


result. 


The benefits of a good mud pro- 
gram, a planned Magcobar mud 
program, are reflected in total drill- 
ing cost. These benefits can extend 
even cto better and more production 


without the use of stimulants. 


On your next well, reduce hole 
time, speed up drilling, stabilize the 
hole, and reduce wear and tear on 
drilling equipment. You'll be in good 
company, too, right along with the 
92 per cent of the world’s oil com- 
panies who use Magcobar now. And 
you'll be helping yourself with the 
better-engineered muc products of 


Magcobar. 


Maqcobar 
Gouplete ~ 


DRESSER 
INDUSTRIES, INC. 


OiL e GAS ¢ CHEMICAL 
ELECTRONIC e INDUSTRIAL 


MAGNET COVE 
BARIUM CORPORATION 


Houston 
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Looking ahead 13 Part ll 


Editorial: Even blue can be bright 17 Fishing: Current Techniques 


The changin noram 25 
peaiey sieagniiin and Tools 


-_ oo Response to the first part of World Oil's Engi- 
Drilling activities 28 neering Practices Manual No. 2 was immediate 


and enthusiastic. Orders started coming in for the 
9) 


Petroleum trends in the United States a 


Home markets offer growing outlet for Texas- 
Louisiana gas reserves 
Roger L. Conkling 84 published. 
The World Oil staff is extremely proud to have 


complete manual, even before Part was 


Las Animas Arch—promising oil and gas frontier 


Joseph A. Kornfeld 87 recognized and met the long-standing industry 
need for such a presentation. 
EXPLORATION Following is a brief outline of the valuable infor- 


mation contained in the second part of the Fishing 


Northern Arizona has good oil, gas prospects 
Practices Manual: 





Silas C. Brown and Robert E. Lauth 98 
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ig » wr feckar oo 7 71 @ Recovery of Drill Collars. sip silvee 
™ 4 ' ' @ Recovery of Twist-Off Drill Pipe Page 67 
ow to determine rate of return after taxes a> Sones 199 pee 
Charles D. Williams and Paul B. Crawford 80 © Recovery of Small Objects. .. rage Se 
, @ Recovery of Wire Line Tools 

How to cut production costs Logeine Devices et Page 69 
W. C. Koger 93 galt galt il 
Under each of the above headings you will 

Small gas repressuring project is paying off find a complete, well-illustrated description of 
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A Quick Look 





at this issue 


BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this 
and the following pages, checking | V| those 


you want to read first. 


High volume pumping pays off in the Rockies 


~ « « Lhe Ohio Oil Company is using submersible 


] 


electrical centrifugal to boost production and in- 


Ro« key 


pumps 


profits from certain types of wells in the 


CTCASC 


Mountain area. The high volume pumping techniques 


has speeded-up depletion of some reservoirs and increased 


ultimate recovery from others which have low recovery 


factors under conventional producing conditions. 


a Page 71 


How to determine rate of return after taxes 
quickly, easily . . . An easily constructed chart 
which may be included in valuation reports enables pros- 
pective purchasers of oil properties to estimate quickly 


the amount they can afford to offer for a property to 


obtain a desired rate of return after taxes. The chart 


provides a common yardstick for evaluating properties 
market 
Page 80 


and reflects the dominant role of taxation on 


value, see 


Home markets offer growing outlet for Texas- 
Louisiana gas reserves ... The real significance 
of ‘Texas and Louisiana gas markets has been obscured 
by the tremendous growth of interstate pipe lines. In 
fact, the U 
YO percent of 


S. Supreme Court recently noted that “some 
all commercial gas moves into the inter- 
state market.” In realitv, Texas and Louisiana accounted 
for nearly half of the nation’s industrial consumption 
during 1958. For a revealing report on the demand po- 
tential within these two states, exclusive statistics showing 
the inroads natural gas and imports have made in U.S 


Page 84 


crude oil production growth, turn to 


Las Animas Arch—promising oil and gas fron- 

tier... On the threshold of significant discoveries, 
the Las Animas Arch of eastern Colorado and western 
Kansas offers excellent oil and gas potential along a 250- 
mile front extending from New Mexico to Nebraska. For 
a comprehensive review of significant new discoveries in 
appraisal, plus four 


Page 87 


the area, an authoritative geologk 


informative maps and cross sections, turn to 


I¢ 





Look What's Coming 


DRILLING PROGRESS 


1. ‘“‘What I have Done to Stay in the Drilling 
Business.’’ with leading 
drilling contractors will reveal a host of money- 


Exclusive interviews 
making ideas on improving operating practices, 
upgrading personnel, turnkey operations, « uttine 


costs, deep drilling, going abroad, et 


2. ‘“‘What’s Ahead for Big Hole Drilling?’’ 
Exclusive interviews with a manufacturer, drill- 
ing contractor, and a service company will pro- 
vide the most candid appraisal yet presented on 


the pro's and con's of big hole drilling. 


3. “Care and Maintenance of Tool Joints.’ 
Wortp O1’s Engineering Practices Manual #3 
offer the 


will first complete coverage of this 


in October! 


important subject in recent years. The three-part 
series will include a well-illustrated presentation 


on Causes of ‘Tool Joint Failure--How to 
Prevent Tool Joint Failure—How to Make 
Field Repairs. 


4. Plus, several articles discussing the latest tech- 
nical developments in the drilling industry. 


PLUS 
5. ““A New Look at Petroleum Imports.” In 
this exclusive Wortp Ol interview. Oil and 


Gas Imports Administrator Lawrence O’Connor, 
Jr.. candidly answers 12 questions on the most 


critical problems facing the domestic oil industry. 


PLUS 


6. ‘“‘What’s Happening to U.S. Gas and Crude 
Oil Requirements?” One of the industrys 
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How to cut production costs . . . Cities Service 

Oil Company has reduced operating expenditures 
$500,000 over the past five years by using production 
specialists to supervise specific cost cutting programs. Oil 
treating, corrosion control and water analysis costs have 
heen reduced significantly. This article discusses the cost 
cutting procedures used by Cities Service and describes 


lts obtained so far. see . Page 95 


Small gas repressuring project is paying off 

- « « Gas injection into a single input well in 
Louisiana's 920-acre Rodessa field lease has resulted in 
increased recovery of 1.2 million barrels of oil from 
the 12 producing wells. It is estimated that 58 percent of 
the anticipated ultimate recovery of 2.6 million barrels 
will be due to the repressuring program, All production 
the area has resulted from eas injection since 1946. 


For details of this unique project, see . Page 96 


Northern Arizona has good oil and gas pros- 
pects... Cambrian, Devonian, Mississippian, Penn- 
svivanian, Permian, and Cretaceous beds are prospective 
. northern Arizona. Productive trends in the Four Cor- 
ers area and farther north in Utah correlated with 
known lithologies in the Black Mesa Basin and the 
Grand Canyon indicate that most of Arizona outside of 
e Basin and Range province has good prospects. 
S; Page 98 
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leading consultants gives an information-packed 
appraisal of natural gas and crude oil demand 


trends in recent vears. 


PLUS 


7. Technical-operating articles discussing the 
latest methods and cost-cutting ideas in explora- 


tion and production. 


PLUS 


8. World Oil’s regular monthly departments 
reporting on the latest industry trends and 


economic developments, 1.e., Changing Pano- 
rama, Drilling Activities, Looking Ahead, and 
others. 
And thre ve lhe just a fe rai of the reasons ut hy you 
cull want to read every information-packed page 


in your October World Ol. 


issue in November 
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Oil Industry in Brief 


Here are the latest industry trends, 
revealed by WORLD OIL and industry 
research: 


Gasoline Demand up slightly. Total U.S. 
demand for gasoline averaged 1 percent 
above last year during first seven 
months of 1960 . .. See Page 25. 





Stocks too high. 193.4 million barrels 
of gasoline stocks were reported on 
July 31, 1960—8.1 million barrels of 
4.4 percent more than year ago levels 
o « « S00 Page 25. 





Markets hold steady. Import curbs are 
keeping U.S. petroleum markets and 
prices steady, despite mid-August re- 
duction of 3-14 cents in posted prices 
of Middle East crude .. . See Page 25. 





Earnings increase. Free World petro- 
leum industry capital outlays increased 
5 percent to $11 billion last year, 
while earnings increased 9 percent... 
See Page 13. 





Even blue can be bright. Those who be- 
lieve the oil industry is going to pot 
should try rose-tinted glasses fora 
change—the new view might change the 
gloomy course some oil firms are taking 
- « « See Page 17. 





Completions down. Average daily U.S. 
well completions in July dropped 6 per- 
cent from June, to 126 wells per day— 
and 14.3 percent below year ago levels 
e « e See Page 28. 





Wildcats down slightly. 822 wildcats 
were drilled in July, down only slightly 
from 826 total reported in July 1959 
e « e See Page 28. 





Rig totals drop. 3,665 rigs were oper- 
ating on July 31, down 57 rigs from the 
end of June—and 652 rigs or 15.1 per- 
cent below same 1959 date .. . See 
Page 28. 























THE MARTIN-DECKER 


TONG TORQUE ASSEMBLY 
FOR ALL CONNECTIONS 


TONG TORQUE 





PERMANENT INSTALLATION 
The cylinder attached to the 
back-up line provides torque 
indication each time collars 
are run. 





, & 
ONE GAUGE for torque measure- 


ments of all size drill collars, 
drill pipe, tubing and casing. 


ACCURATE AND RELIABLE 
readings with calibration checks 
seldom required. 


CARE AND MAINTENANCE can be 
capably done by the drilling crews. 
MARTIN- DECKER CORPORATION 


DECKER 3431 CHERRY AVENUE, LONG BEACH 7, CALIF 
%) World's principal f fure f We Dr ng instrumentation 


re 
: 





PORTABLE INSTALLATION 
The torque assembly at- 
tached to the tong itself can 
be used for spot checks on 
two or more rigs. 
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(0 OOKIN ed 
itor 
ook 
itor 
bene Six wildcats spur industry interest . .. Efforts are being stepped up to find oil and gas in 
tor three widely separated regions of the United States—areas that to date have refused to reveal 
itor whatever resources they may be hiding: 
itor Northwest: Humble Oil & Refining will drill three deep wildcats in south central Oregon. 
tor The first test, Thomas Creek 1, about 20 miles northwest of Lakeview in Lake County will 
ant have 12,000-foot objective to pre-Tertiary strata. Standard of California made three unsuccess- 
ant ful attempts to reach pre-lava objectives in Crook and Gilliam Counties during 1955-1958. 
ant 
— Southwest: Shell Oil has contracted Zapata’s “Vinegaroon” mobile offshore rig to drill a Gulf of 
ian Mexico wildcat in 65 feet of water, 31 miles south of Galveston. The 10,000-foot test. second 


most distant well to be drilled from Texas coast, was to have been spudded in on September 1. 
In 1956, Shell and Continental jointly drilled two dry holes about 63 miles from Galveston in 


80-90 foot depths. 





Southeast: Humble Oil and Refining will drill 10,000-foot wildcat in Georgia’s Wayne County. 
seven miles north of Gardi—the deepest well yet drilled in the State. Humble previously had 
drilled a 4,000-foot test in Echols County in 1949, one of 93 dry holes drilled in Georgia since 
1938. Wayne County wildcat is part of long range Humble drilling program that to date has 
included 190 core holes totaling nearly 170,000 feet of hole. 


Standard of California will drill first deep test (at least 13,500 feet) off the west coast of Flor- 


er ida, + miles from La Costa Island in Lee County. 
‘ 
er 
les Offshore drilling continues active . . . In recent letter to stockholders, one deep water drill- 
nt ing contractor stated: 


“In these days of general pessimism over the oil business, it is gratifying to report that the 
offshore area is active and most of the major companies look for this activity to continue. 


The offshore drilling industry as such is operating at capacity in regards to... deep 
I 


water drilling equipment. 


The surface has barely been scratched for offshore drilling in foreign areas.” 


Capital outlays, earnings increase . . . Free World petroleum industry capital expenditures 
increased 5 percent to $11 billion last year, while earnings increased 9 percent. Gross invest- 
ment in fixed assets reached $98 billion, with 56 percent in U.S. and 44 percent abroad 
according to Chase Manhattan Bank. 


Crude production averaged 16.6 million barrels per day in the Free World during 1959, up 7 
percent from 1958. Western Hemisphere output increased 6 percent, compared with 8 percent 


in the Eastern Hemisphere. 


In earlier Chase Manhattan report, economists predicted Free World capital expenditures for 
exploration, drilling and production would increase from present $7.5 billion to $8 billion in 


> 


1961 and $8.3 billion in 1963. 


> Oil and gas in Washington . . . Alabama Representative Roberts has introduced bill to set 
Alabama, Louisiana, Mississippi offshore boundary at 10.5 miles into the Gulf of Mexico 

m= New England’s push for increased residual imports was squelched with Interior Department 

nd directive that import quota be set at £15,000 barrels daily—very close to quota requested by 

of coal groups . . . After several meetings with oil, coal and gas groups, a watered down version 

of original Fuels Policy Study resolution has been sent to Rules Committee. Coal interests 

will try to shove resolution through this session of Congress, with suggested budget of $400,000 

for two-vear study, and $52,000 to be used during remainder of 1960 . . . Oil industry con- 

e | sultants have been asked to evaluate report on Office of Civil and Defense Mobilization’s three- 


vear study to determine long-range outlook for U.S. petroleum supply and demand. Final ver- 
sion of report may be completed before year’s end . . . Another Senate debate on percentage 
depletion mav be in offing before this session of Congress closes shop—mainly for political 


reasons. 
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Lubrication Makes Things Work Easier, 
Last Longer 


The first recorded use of specially compounded 
lubricants (a cooked mixture of animal fats and 


calcium soap) was on chariot wheels in 1400 BC. | 
Today, 34 centuries later, it is still common sense 
that any lubricated mechanism will work easier, 
last longer and cost less to use than a non-lubri- 


cated one. 
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Even blue can be bright 


Kisinc costs. Excessive refinery runs, Imports. Re- 


duced profits. Oversupplies of crude oil. 


These are some of the disturbing factors facing every 
scement of the oil industry today. To some degree, every 
ndividual and company is affected by one or more of 


ese, There is no misunderstanding about that. 


However, throughout the oil industry there is some 
misunderstanding about and, in some instances, an 


ipparent dwindling faith in——the oil business. 


Yet, during periods of great national reverses which 
have included wars, epidemics and the devastating effects 
of depressions, few persons ever felt that the country 
would never be the same again or that the country had 


. | ] 
Dassed 1tS peak 
I i 


lhe oil business has background indelibly marked with 
industry enterprise, individual initiative, outstanding suc- 
ess, and a deep rooted desire and ability to accept 
responsibility in time of need. And it is bad, indeed, 
When pessimism is permitted to undermine one’s faith 
his own industry and his own business. And in some 


circles that is exactly what is happening. 


It is axiomatic that one who seeks failure can surely 
find it. In fact, there are five simple keys to spiritual 


] 
teat 


defeat and fiscal bankruptcy: listen to the harbingers of 
despair without checking the facts, feel sorry for yourself, 
resist change and refuse to adjust to ebbs and flows in 
business climate, undersell your services or products with 


1} 


e hope that volume will keep you in business. 


\lthough the oil industry generally can point to many 
eriods in the past when returns on investments were 
SEPTEMBER 


1960 WORLD OIL 


much better, it also can find in a current evaluation 
that there are bright spots in even a blue outlook: 


@ To achieve expected production levels, the world- 
wide petroleum industry will need to spend about $140 
billion in the next 10 years——double that spent from 1948 
to 1958. 

@ Capital expenditures in the Free World will rise 
from the present $7.5 billion to $8 billion in 1961, and to 
$8.3 billion in 1963 


ital expenditures. 


all-time peaks for oil industry cap- 


@ Demand for Texas and Louisiana natural gas is 
expected to increase 20 percent in the next five years 
from the current 3.9 trillion cubic feet annually to 4.7 
trillion. 


e “The offshore drilling industry as such is operating 
at capacity in regards to . deep water drilling equip- 
ment . . . The surface has barely been scratched for 
offshore drilling in foreign areas.” This evaluation (See 
Page 13) recently was given WORLD OIL by an off- 


shore drilling contractor. 


Of course, it is expected that fewer wells will be 
drilled, but the wells will be drilled deeper. U.S. crude 
oil production will reach peak 1956-57 levels 
to keep pace with our fast-growing population and indus- 


and pass 


try needs. 

In short, the U.S. oil and gas industry is and will 
continue to be one of the most dynamic forces in the 
national economy. It will continue to be a major main- 
stay in our economy long after the “five keys to de- 


featers’ give up. 
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Heavy costs can be incurred when production or drilling equipment 
is forced through, or into, a section of collapsed or dented casing. 
Not only could the tools be damaged severely, requiring 
expensive replacement, but the casing could be permanently damaged. 
Correcting this situation would create even more cost! 
The expense created by dented or collapsed casing can be eliminated by 
STRAIGHTENING OUT THE PROBLEM WITH A BOWEN CASING ROLLER. 





THE BOWEN CASING ROLLER is used specifically to recondition 
and restore buckled, collapsed or dented casing to its normal 
internal diameter and roundness. This is accomplished by rotating 
and forcing the Casing Roller downward into the damaged area. 
As the tool is rotated into the reduced diameter, it exerts lateral 
forces on the casing to restore it to its original and normal |.D. 


THE BOWEN CASING ROLLER contains no small or intricate parts 
to be worn, broken or lost in the well. It is manufactured from 
special alloy steels to resist wear. The Mandrel and all Rollers are 
case-hardened to provide even better wear qualities. 


Demand the best — Bowen Casing Rollers. Complete information available upon request. 


For over 25 years—the world's leading 

manufacturer of fishing and specialty too/s. iia, 

BOWEN ITCO, INcC.( BOWEN » 
P. O. Box 4587 25" 

T 1938 1960< 


Houston 13, Texas, U.S.A. 
Cable Address: ITCO 
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THE CHANGING PANORAMA 





U. S. prices hold despite Mid-East cuts 


Domestic markets are supported by restrictions on imports 
as crude oil price postings abroad are reduced 


HE PETROLEUM Industry's situa- 


tion continues’ relatively favorable, 
following the improvement and 
steadvinge of the months. 


Markets in the United States are 


past few 
ven- 
erally firm, despite the mid-August re- 
ductions of posted prices of crude oil 
Middle East. So far, U. S 


prices of gasoline and other products 


in the 


have been holding steady at the 
highet levels to whi h they advanced 
in late June, July and early August. 

Those increases were very much 


needed, as prices previously were seri- 


ously depressed: and the ability of 


general crude price structure ap- 
peared shaky, but with benefit of bet- 
ter product prices, it now looks fairly 
stable and safe. 

that the U. S. 
insulated 


It is generally felt 
markets for oils are well 


against the heat and storms of the 
world oil market, because of the strict 
governmental control of oil imports. 
But some anxiety has been caused by 


break in Middle 


East crude price postings. Previously, 


the recent actual 


the world market for crude had _ be- 
come increasingly unsteady, with over- 
supplies finding buvers through dis- 


ternational oil companies operating in 
the region. The reductions amounted 
to 3 to 14 cents per barrel for differ- 
were estl- 
mated as averaging about 10 or 12 
all crude affected. 


ent grades of crude and 


cents a barrel for 


In view of the known wide-scale 
discounting of posted prices previ- 
ously, the official lowering of postings 
was widely anticipated. Some _ ob- 
servers said that the only surprise in- 
volved in the posted price adjustments 
was the moderate size of the cuts. 
Sharper reductions were expected by 
some oil market men. 


markets were not visi- 





While U. S. 


disturbed 


counts from regular price postings. 
Middle East postings were reduced bly Middle East 
crude prices reductions, important oil 


prices to hold at the higher levels has 


been generally encouraging in the in- by the 


dustry. Until a few months ago, the around mid-August by the various in- 


Petroleum Trends... 


CRUDE PRODUCTION 


Millions of Barrels Daily 


CRUDE OIL IMPORTS 


Millions of Barrels Daily 


TOTAL OIL IMPORTS 


(Millions of Barrels Daily) 


TOTAL DEMAND 


Millions of Barrels Daily 
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RESIDUAL STOCKS 


Millions of Barrels End of Month) 


CRUDE STOCKS 


Millions of Barrels End of Month 


GASOLINE STOCKS 


Millions of Barrels End of Month 


DISTILLATE STOCKS 


Millions of Barrels End of Mont! 
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U.S. Petroleum Demand and Supply (Thous. 


ITEM 


DEMAND 
All Oils, Total Demand 
Domestic Demand 
Export Demand 


rotal Demand 
lotal Demand 
Kerosine, Total Demand 
Residual, Total Demand 
Other Oils, Total Demand 


Casoline, 
Distillate, 


CHANGI 
All Oil, Change in Stocks 


NEW SUPPLY 
Potal New Supply 


Domestic Production, 
Crude Oil 
Natural Gas Liquids 


Imports, Total 
Refined Products 
Crude Oil, Total 
Crude, East of California 


CRUDE RUNS 
Crude Runs to Stills 
Domestic Crude 
Foreign Crude 


U.S. Stocks 


KIND OF Ol 

All Oils 
Crude Oil 
Gasoline 
Distillate Fuel Oil 
Kerosine 
Residual Fuel 
Other Oils 


U.S. Crude 


STATE or DISTRICT 
Alabama 
Arkansas 
California 
Colorado 
Florida 
Illinois 
Indiana 
Kansas 
Kentucky 
Louisiana 


North Louisiana 
South Louisiana 


Michigan 

Mississippi 

Mo.-So. Dak.-Tenn. 
Montana 

Nebraska 
Nev.-Wash.-Alaska-Ariz. 
New Mexico 


Southeast New Mexico 
Northwest New Mexico 


New York 
North Dakota 
Ohio 
Oklahoma 
Pennsylvania 
lexas 


South Central 
: Middle Gulf 
: Upper Gulf 


Dist. 1: 
2: 
3 
4: Lower Gulf 
5 
6 


Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 
Dist. 


: East Central 

: Northeast 

7-B: North Central 
7-C: West Central 
8: West 

9: North 

10: Panhandle 


Utah 
Virginia 

West Virginia 
Wyoming 


Total, United States 


IN STOCKS 


Total 
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rOTAI 
July July 
1960 1959 
785.6 819.2 
242.5 265.0 
193.4 185.3 
131.1 140.4 
30.2 28.3 
43.2 54.5 
145.2 145.7 


JULY 


1959 


4,490 
1,131 

197 
1,232 
1,910 


S84 


9.046 


7,629 
6,784 
845 


7,881 
6.850 
1,031 


IN U.S. 
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« Diff. 
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se 
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Oils (Million Bbls. at 


XY Diff. 
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June 
1960 


- 


NRW s 





Bbls. Daily) 





Oil Production, by States (Thous. Bbls.) 


Daily Average for Month 

July July June 

1960 1959 Y Dif 1960 
17.3 15.9 8.8 17.9 
79.7 71.4 11.6 77.5 
836.8 844.3 0.9 837.2 
128.9 123.6 4.3 127.8 
1.0 1.1 9.1 1.0 
215.5 212.4 1.5 209.9 
32.7 33.6 pe | 31.9 
292.6 319.2 8.3 280.9 
58.8 76.5 23.1 61.5 
1,063.9 932.3 14.1 1,045.1 
112.5 123.5 8.9 113.4 
951.4 808.8 17.6 931.7 
39.5 28.5 38.6 38.9 
137.3 129.8 5.8 136.5 
0.7 0.2 250.0 0.8 
82.6 85.1 2.9 78.8 
66.9 65.6 2.0 67.9 
0.9 0.8 12.5 0.9 
89.8 293.1 1.1 292.7 
252.2 253.6 0.6 255.0 
37.6 39.5 4.8 37.7 
4.9 5.4 9.3 5.2 
59.3 49.9 18.8 60.0 
12.3 16.1 23.6 11.7 
507.3 501.5 1.2 501.9 
16.5 16.7 1.2 16.7 
2,435.3 2,487.7 2.5 2,459.1 
44.0 44.8 1.8 45.1 
105.3 105.8 0.5 108.4 
345.5 356.2 3.0 349.7 
178.2 175.4 1.6 179.8 
26.5 28.2 6.0 26.6 
232.4 236.1 1.6 233.9 
126.4 128.3 1.5 126.1 
118.4 116.4 1.7 119.7 
955.7 976.1 2.1 964.0 
195.1 206.6 5.6 198.1 
107.8 106.8 0.9 107.9 
95.7 113.6 15.8 102.2 
6.4 6.1 4.9 6.7 
352.4 353.8 0.4 337.8 
6,835.0 6,784.2 0.7 6,808.5 





JANUARY-JULY 

June 
1960 1960 1959 % Dit 
8.871 9.862 9.697 By 
8.656 9.653 9.447 mae 

215 209 250 16.4 
4,518 4,141 4,099 1.0 
1,229 1,936 1,887 2.6 

266 355 296 19.9 
1,290 1,658 1,682 1.4 
1,568 1,772 1,733 2.2 

i83 93 140 
9,354 9.769 9.837 0.7 
7.732 7,949 8.002 0.7 
6,809 7.017 7.134 1.7 

923 931 SOS 7.3 
1.622 1,820 1.834 0.8 

623 822 S85 x 

999 998 949 5.2 

733 745 743 0.3 
8,090 8,077 8.027 0.6 
7.045 7.069 7.083 0.2 
1,045 1,008 944 6.8 
End of Month) 

EAST OF CALIFORNIA 
July July June 
1960 1959 & Diff 1960 
216.3 228.7 24 224.1 
164.3 157.5 4.3 171.0 
117.6 126.7 7.2 100.2 

28.8 27.9 ¢ 3.2 26.0 
28.9 28.2 2.5 28.3 
lotal, January-July 
1960 1959 Yo Diff 
3,803 2,888 31.7 
16,706 16,476 1.4 
177,433 179,015 0.9 
27,275 26,671 2.3 
227 247 8.1 
45,621 45,498 0.3 
6,796 7,086 4.1 
64,373 70,114 8.2 
12,838 15,860 19.1 
227,520 200,162 13.7 
25,675 25,841 0.7 
201,845 174,321 15. 
7,799 5,692 37.0 
29,957 26,441 13.3 
188 26 623.1 
17,342 17,407 0.4 
13,718 13,129 4.5 
163 113 44.2 
62,983 61,032 3.2 
53,663 52,893 1.5 
9,320 8,139 14.5 
1,074 1,146 6.3 
12,003 10,434 15.0 
2,814 3,296 14.6 
113,129 116,263 2.7 
3,606 3,497 3.1 
550,157 592,812 7.2 
9,399 9.699 3.1 
24,626 25,943 §.1 
76,666 84,264 9.0 
40, 266 41,969 4.1 
15,839 6,567 141.2 
52,957 58,396 9.3 
27,626 35,908 23.1 
26,426 28,297 6.6 
218,450 233,051 6.3 
41,558 44,151 5.9 
23,122 22,719 1.8 
22,330 23,512 5.0 
3 4 25.0 
1,314 1,255 4.7 
73,503 72,415 5.5 
1,494,675 1,512,491 1.2 


Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based on 
API and B. of M. weekly reports and WORLD OIL estimates, and all Texas districts from API. 
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producing areas outside the Middle 
East were placed in imminent danger 
of beine forced to meet the lower 


price postings. Venezuela in particulan 


faced a serious threat of lower crude 
prices. The Venezuelan government 
exerted strong pressure toward pre- 


serving the existing prices. But Vene- 


vzuelan oil in large volume. into 


VORS 


the world market and must compete 


with oil from other sources. and some 
market observers predicted that Vene- 
eventually would have to 


uelan oils 


be 


tions Int 


marked down. in line with reduc- 


he Middle East 


U.S. markets. Companies supplying 


U.S. oil markets were cheered in the 
initial half of August by increases in 
refinery prices of heating oils. Stocks 
of distillate fuel oil were moderate, 


and supplies were in good demand, in 


antl ipation ot cooler weather not too 


far ahead. U.S. stocks of distillate at 
the end of July 1960 totaled 151.1 
million barrels, which was 9.3 million 
or 6.6 less than the 1404 


percent 
million held at end of July last vean 


Residual fuel oil stocks also are well 
below a year ago. They totaled 43.2 
million barrels July 31, 1960, off 11.3 
million or 20.7 percent from the 54.5 


million held at the end of July 1959 
An ot the 
of residual stocks is the tight control 
ol 
crude 
Kerosine 
as use for jet fuel grows. For the 
1960, 


demand was up 20 percent over the 


lmportant Cause low level 


imports of residual and heavy 


is In strong demand _ this 
vear, 
first seven months of kerosine 
like period a year previously. Kerosine 
stocks at the end of July were up only 
1.9 million barrels or 6.7 percent from 
a vear before in totaling 30.2 million 
barrels. 

Che market for gasoline, the indus- 
try’s principle product, has continued 
generally firm, with prices holding at 
the higher levels to which they have 
worked in the past few months. Total 
demand for gasoline continued 1 per- 
cent.above last year during July, the 
same gain as for the first seven months 


While 


in demand is desirable. 


of this vear as a whole. this 
moderate rise 
it does not, however, justify as high a 
level of gasoline stocks as that which 
prevails. The 193.4 million barrels of 
31, 1960, 


were 8.1 million or 4.4 percent more 


gasoline stocks held July 


than the 185.3 million held one year 


previously. 
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...1In difficult areas 


On the surface, tellurometers accurate to within inches over a fifty-mile 
traverse are visible indicators of GSI’s new look at refraction shooting. 


Looking deeper, recently developed refraction interpretation techniques, 
special refraction instruments and seismometers are giving GSI clients sub- 
surface data in areas where it was unobtainable in the past. 


If you have prospects which refuse to yield deep data through the use of 
reflection shooting our new look at refraction will interest you. 


For additional details, write.... 


SGeEopPHYSICAL SeErRvVicE Inc. 


9O00O0 EXCHANGE BANK BLOG e DALLAS 38S.TEXAS 
A TEXAS INSTRUMENTS COMPANY 
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WELLS COMPLETED 


Thousands of Wells 


5.6 





JFMAMI SAS OND JF 





Activities. 


FOOTAGE DRILLED 


Millions of Feet 


AS OND 


ACTIVE DRILLING RIGS 


Thousands of Rigs End of Month 


5.0 


JFMAMWM SJ 





JAS OND 


ACTIVE ROTARY RIGS 


Thousands of Rigs End of Month) 


3.0 
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2.6 


Source: Hughes Tool Compeny 


JFMAMI JAS OND 


Completions down—footage increases 


Average daily | S. well comple- 


tions in July dropped 6 percent, from 
134 per day 
wells 


l 
he J 


14.3 percent from the 147 


126 


also 


wells n June, to 


per day. ily average 


was down 
wells per day average reported a yeal 
earle 

increased 


However, footage drilled 


from 543,333 feet per day in June to 
964.516 feet per day ip 21,185 teet 
per day or + percent in July. Despite 
the increase over June, J ily's total of 
17.5 million feet drilled was down 
considerably from the 18.7  mullion 
feet drilled during July 1959 

Rigs opel iting on July | totaled 
3.665. down 57 rigs from the end of 
June, and down 652 rigs or 15.1 per- 
cent from the same 1959 date. The 


Same percentage drop was reported in 


June from year ago totals 


\\ ile al 


in July, 


activity increased shehtly 


from an average of 26 wild- 


| Ine, 


drilled 


per day to 2/7 day. 


} In 


cats 


he 


{le cted 


pel 


in July re- 


from 


oy 7 
82? wildcats 


only a slight drop the 


July 1959 total of 826. 


( ompletions were 


Total new well 
down 7.3 percent and footage drilled 
was down 6.4 percent during the first 
seven months of 1960 
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Summary of U.S. Drilling Activity 


ITEM 





New Wells Completed: 
);] 
Distillate 
( mas 
Dry 
service 


Total New Wells 


Footage Drilled 
Millions of Feet 


July 
1960 


1O1 


3,904 














Summary of U.S. Wildcat Drilling 


ITEM 

New Field Discoveries: 
Oil 

| distill ite 


(,as 





Total Discoveries 
Dry Wildcats 


Total Wildcats 


Percent Productive 


Percent Dry 


























i 
SEVEN MONTHS 
JANUARY-JULY 
June 
1960 1960 1959 Gc Diff. 
L.SOl 12,728 14,815 14.1 
62 19 176 1.5 
2 RS YA | 2.200 1.9 
1,595 10,469 10,470 
114 OlS 648 1} 
4,024 26,610 28,692 7.3 
16.3 111.0 118.6 6.4 
SEVEN MONTHS 
JANUARY-JULY : 
June 
1960 1960 1959 XY Diff. 
38 398 $4 1S.S 
6 18 5 14.3 
18 149 145 28 
62 525 605 ‘3.2 
711 4,799 4,869 1.4 | 
773 5,324 5,474 2.8 
8.0 9.9 11.1 
92.0 90.1 88.9 
WORLD OIL SEPTEMBER 1960 


ROEBLING ROYAL BLUE WIRE ROPE his is rather a long view of 


a wire rope that’s a real work horse. ‘Time and tests have taught us at Roebling 
that wire rope users want the long view. What else, they say, are they spending 
their money for? 

Here, you're looking through a length of Royal Blue whose core has been re- 
moved to show the uniformity and symmetry of the rope structure. You see how 
concerned we are with internal security. 

This is one of the reasons why Royal Blue lives up to the day-to-day demands 
made upon it. High stresses and unavoidable overloads, abrasion, fatigue, impact, 


ROYAL BLUE—u crushing, sheave pressures and abusive drum-winding, to name the major ones. 


'—You get a lot of work out of it \Ve have to know that the rope we build will do what we sell it to do. Numerous 
quality-control measures help us—as they do you—to take the long view of Royal 
Blue. For details about long-lasting Roebling Royal Blue, ask your wire rope 
distributor or write Roebling’s Wire Rope Division, Trenton 2, New Jersey. 


ROEBLING a) 


Branch Offices in Principal Cities « John A. Roebling's Sons Division ¢ The Colorado Fuel and iron Corporation 
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Homco’s ELECTRONIC experience, plus its > |HOMCO | ¢ 





extensive manufacturing plant Can provide ELECTRONIC WELL SERVICES 
a wide range of free point indicating equipment 
for any down-hole condition. 








R © WELL SERVICE UNIT HOMCO HYDRAULIC, SKID MOUNTED, ELECTRONIC 
HOMCO maintains Free Point Indicator and String Shooting trucks WELL SERVICE UNIT 
at each HOMCO service point throughout the oil country. These This HOMCO Electronic Well Service Unit provides efficient, port- 


completely equipped trucks and experienced crews save hours of 
valuable rig time. This HOMCO service enables you to locate the 
free point, back off, and bring the free pipe to the surface in one 


able facilities for performing wire line services that require the use 
of a single conductor line. The skid unit consists of two parts, the 
hoisting unit and cab on one skid and the prime mover and 
run of the working string hydraulic equipment on the other. Hydraulic hoses, with quick 
disconnect couplings, connect the units. The weight and depth 
indicator is integral with the hoisting unit. The yoke on each unit 
permits choice of balance points for varying loads. The power unit 
is completely integrated for maximum performance. 














YMCO MODEL 801-B PORTABLE FREE POINT IN- 


AT 


DICATOR is designed to provide economical Free Point Indicator 
Service for use in both foreign and domestic fields, offshore service, 
and inaccessible locations too far distant to be serviced by truck- 
mounted units but which do have electric wire line service. 











HOMCO 
ALSO OFFERS 


Fishing 
& Cutting 












A Complete 





Directional! 
Supply 
: Drilling 
| Service 
EXPORT OFFICES \ / 
New York, N.Y. \. Oi Field Fabrication / 
Mexico City, Mexico % Rentals Facilities 7 
Long Beach, California ~\ 
Maracaibo, Venezuela ee 


HOUSTON, TEXAS (HEADQUARTERS) Paris, France 


Geneva, Switzerland 
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Practical Operating Hints 








Bolt Mud Piping to Skid 
To Eliminate Vibration 


lhe mud discharge line and valve 


bolts into brackets which are welded 


edge of the skid. The 


hose and mud gun lines are made up 


vibrating 


Lo the 


with conventional handle bar unions. 


thus, enabling fast rigging up and 


tcaring down operations 


Since all piping is rigidly welded 
In place when arriving at a new loca- 
tion, it is only necessary to hook up 
the vibrating and suction hoses and 


pumping operations may commence 


I 








Turn Rod Wrench Easier 


With Additional Weight 


When spinning up rods, an addi- 
tional weight on the end of the rod 
wrench will provide more centrifugal 


force to hold the wrench in place and 
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These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


One 


uses a 34-inch sucker rod coupling to 


make it spin easier. roustabout 


provide the extra weight. It is simply 
brazed onto the end of the breakout 
equal length of 
On difficult 


break 


used and 


wrench after an 


wrench handle is cut off 


jobs which are hard to out, 


lone breakout wrenches are 
weighted wrench 1S 


then the short. 


applied to spin the joint apart. 





Drum of Water and Pump 


Simplifies Casing Tests 
Where it is 


blowout 


necessary to test the 


casing and preventers, a 
simple hook-up may be made when 
rigging up that will facilitate these 
A hydraulic 
hooked to a 
connected into a tee 
the bottom of the standpipe. 

When it is 
surface pipe and blowout preventers, 
filled 
turned the 
hand pump. A bleeder at the top of 


the assembly is then opened and the 


hand pump is 


tests. 


drum of water and 


in the header at 
necessary to test the 


the hole is with water and 


into connection to the 


hand pump run long enough to 
eliminate all air. Then, the bleeder is 
closed and a few strokes of the hand 
pump will provide sufficient pressure 
to test the casing. All valves are then 


closed and the pressure allowed to 
remain long enough to see that it will 
not bleed down. The connection re- 
mains intact and when it is necessary 
to test the production string, the same 
procedure is arranged in a matter of 


a few moments. 


WORLD OIL 














Build Movable Fence With 
Pipe and Thread Protectors 


Build a protective fence that is 
easily moved or replaced with 3-inch 
pipe, 2-inch pipe and thread protec- 
tors. To erect the posts, bury a length 
of 3-inch pipe with a few inches pro- 
jecting above the ground level. One 
section of 2-inch pipe is used for each 
fence leg. Three-inch or larger thread 
protectors are welded bell down to the 
2-inch fence legs. ‘The thread protec- 
tors bear down upon the buried 3-inch 
pipe and support the fence. 

The protectors will prevent dust or 
sand from blowing into the 3-inch 
pipe receptacle. 





Installing Road Guide 
Adds Safety to Driving 


While driving in areas subjected to 


heavy rains and requiring board 
roads, it is very easy to slip off the 
board road. 

Here is a means of preventing the 
veering off the board 


vehicle from 


roads and into the “sea of mud.” The 
same type of planking material used 
for the roadway is used as curbing 
material. They are nailed to the in- 
side portion of treadways. The wheels 
of the vehicles are then confined to 
the runways of the board road. 
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FISHING IN OPEN HOLE involves removal of any foreign 
object that impedes operations. This part of the Manual 
ll include: 
I. Recovery of drill pipe 
A. Free point—string shot method 
Bb. Washover back-off connector method 
C. Outside cutting method 
il. = Recovery of drill collars 
A. Dnill collar spear method 
6. Taper tap method 
Hl. Recovery of twist-off drill pipe 
IV. Recovery of small objects 
] 


ioggving 


Vv. Recovery ol miscellaneous wireline tools. 


dey ces. Src. 


DRILL PIPE RECOVERY 

he principal causes of stuck drill pipe are: 
1. Improper drilling fluid properties 

2. Loss circulation 
3. Salt water flow or hydrocarbon kick 
4. Key seating 
S. Tool joint or drill pipe wash out 
6. Wedging of drill string from sloughing boulders of 

hard formation 

7. Wall sticking 

Vhen drilling ahead, drill pipe sticking conditions are 
erved at the surface by the following: 
® Increase in torque readings 
® Decrease in pump pressure because of a lightening 


‘ 


of the annulus column from a salt water or gas flow 
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@ Increase in pump pressure because of an obstruction 
of the circulatory system, i. e., sloughing in around 
drill pipe, boulder, or other foreign object 

@ Loss of circulation observed from the flow line 
and/or pit level 

When one of these conditions occurs the following pro- 
cedure should be followed: 

@ Shut down the rotary 

@ Pick up on the drill stem to determine if the pipe 

is still free 
Check mud properties (weight, viscosity, etc. ) 
Circulate hole thoroughly 


Work pipe up and down, if possible 


Do not exceed the safety factor of the drill pipe 
when trying to pull loose 
@ If unable to circulate or reciprocate pipe, fishing 
techniques must be used. 


The point at which the drill stem is sticking must be 
determined first. However, several possibilities exist: 

@ Is only the drill pipe stuck? 

@ Are only the drill collars stuck? 

® Does sticking exist only at the bit? 

These factors may be partially answered with the us 


of a “free point” indicator and string shot. 


Free point-string shot method. The subsurface prob 
or free point instrument measures changes in molecular 
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drill 


structure of the 


pipe, drill collars, tub- 


| ; ing oO! casing, Steel pipe 
- ° ° 
is an elastic medium 
1] ° ° ° . 
LJ with certain limits ol 
stress. It can be elon- 


Free Pipe vated. compressed or 
twisted and will return 

ry to its original size Ol 

tJ < shape when the stress 

is removed. When pipe 

is distorted temporarily, 

Free Pipe a change in its molecu- 
lar structure occurs. 

Stuck Pipe Again, when the stress 








is removed, the molecu- 
lar structure returns to 

| 4 normal, 
The subsurface probe 


\ consists of an oscillator 
q and acoil. An oscillator 
is a device for produc- 
—_————— Drill Collar ing alternating current 
Direct current is fed 
the 
converted to 


quency alternating cur- 


down hole, and 


high -fre- 











rent through a simple 





vacuum tube or transis- 
circuit. Fre- 
of the alternat- 


ing current produced 





torized 
FIGURE 35—The free point in- 
dicator shows where the sticking 
condition exists in the drill pipe 
or collars. 


quency 


can be varied by chang- 
ing the capacitance, re- 
circuit. These values are 


sistance or inductane of the 


maintained constant except for the inductance, which is 
supplied by the coil 

Che coil is designed so that high-frequency current 
generated is transmitted into the pipe. This frequency is 
in the 30 to 50 kilocycle band. Any change in the mo- 
lecular structure of the pipe is reflected in the inductance 


of 


the coil and will cause a change in the frequency ot 
the generated signal 

This signal, in millivolts, is transmitted up the conduc- 
tor cable to a radio receiver on the surface for amplifica- 
tion. The signal, afte: amplification, is beat against a 
variable oscillator in the surface receiver, which may be 
tuned to the same frequency as the subsurface oscillator. 
As the variable oscillator frequency approaches subsur- 
face oscillator frequency, the resulting difference in fre- 
quency comes into the audible range and may be tuned 
to a null point on the frequency meter, located on the 
surtace receive! front panel 

As pipe is stressed in tension, compression or torque, 
the subsurface frequency will change if the pipe is in the 
free zone. Readings are made periodically until no visual 
or audible change in frequency is noted while stressing 
the pipe. This indicates the probe is below the stuck point 
and that there is no change in molecular structure to be 
measured since the pipe is not stressed below the stuck 


point 


Operation. A standard run normally will consist of the 
following equipment: cable head, sinker bars, magnet 


assembly, oscillator, coil, safety sub, shooting head and 
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string shot equipment. A collar counter can be substituted 
for the magnet assembly, oscillartor and coil if a known 
number of joints are to be backed off. 

The subsurface equipment is ruggedly constructed and 
will withstand the percussion of the string shot. 

First, the kelly must be removed from the string or the 
goose neck must be removed from the swivel to permit 
passage of the free point and string shot through the 
kelly and drill pipe. 

If advisable to remove the kelly, pick up the approxi- 
mate weight of the kelly and rotate to the left until it js 
backed off. Put the kelly in the rat hole, and add a single 
of drill pipe to the string. 

If advisable to remove the goose neck from the swivel. 
remove the cap screw from the goose neck flange which 
is directly above the swivel wash pipe. ‘The free point in- 
strument and string shot can then be passed through the 
swivel wash pipe, kelly and drill pipe 

Assemble and test the subsurface equipment in the 
order listed. After equipment tests have been completed, 
insert the subsurface probe in the pipe and lower approxi- 
mately 200 feet. Stop the probe and return to zero heat. 

The surface and subsurface equipment then is run 
in the hole. Stop the probe periodically to take free point 
readings. Torque or tension, as desired, is applied to the 
pipe. 

If the frequency meter pointer moves, pipe is free at 
the indicated depth deeper additional checks should be 
made. If the pointer does not move, the pipe is stuck and 
additional checking should be done at shallower depths 
to locate the exact stuck point. Readings ordinarily will 
be smooth and slow as the stress reached the pipe being 
tested (Figure 35 

After locating the stuck point, position the string shot 
in the appropriate tool joint or collar, apply left-hand 
torque to the string of pipe (amount of torque depends on 
depth and type of pipe), and fire the shot. 

To fire the shot, the operator must reverse the cur- 
rent on the line and press the firing switch 

When making a combination freepoint and string shot 
run, the safety sub always is used to prevent premature 
firing. The safety sub permits current to flow through it 
only when reversed, i.e., the direct current operating the 
oscillator will not pass through the safety sub until the 
current at the surface has been reversed manually by the 
operator. 

Loss of torque in the drill pipe is a definite indication 
that a tool joint has been loosened, and the back off is 
completed by further left-hand rotation and by picking 
up a few feet. The shooting line then is pulled from 
the drill pipe. 

Another method for ascertaining a “sticking” interval is 
a free point indicator that not only measures the stretch 
of the pipe but also the torque. It is in effect, an elec- 
tronic strain gauge run in the well on an electric con- 
ductor cable and utilizes a surface indicating panel. 

The tools ability to indicate torque as well as stretch is 
of particular value because a successful back-off depends 
upon the application of back torque at the first recovera- 
ble joint. Tests have proven that pipe shown to be free 
in stretch is not always free in torque. Thus, a back-off 
is not always possible at a free point determined by stretch 
alone. For example, the torque free point may be at a 
shallower depth if there are key seats in the hole, if the 
1960 
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pipe has been dropped and is corkscrewed, or, if the hole 
IS ¢ xtremely crooked. 

After the tool is lowered into the hole to the desired 
depth, the surface panel is calibrated to the electronic in- 
dicating element of the tool by raising and lowering the 
jars. This opens and closes the tool permitting adjustment 
of the indicator needle so that the tool and panel are 
coordinated prior to stretching or torquing the string of 
pipe Readings are taken alternately by pulling on the 
pipe or rotating it to night 

Che electronic indicating element measures the amount 
of either torque or stretch occurring in the 52-inch in- 
te rval between the chrome weal pads of the sets ol belly 
springs. Che tool accurately indicates movements as small 
as one-thousandths of an inch. 

Generally, it is advisable to circulate the drilling fluid 
thoroughly before pulling the free pipe from the hole. 

In some instances, it is advisable to go back in the hole 
with a bit of the same size as the well bore to condition 
mud before starting washover operations. 

Following introduction of the string shot method of 
backing off drill pipe, an important accessory tool was 
developed. It is commonly known as the washover back- 


off connector (Figure 356 


Washover back-off connector technique. [hic wasli- 
Ove! back-ofl tool 1S designed to safely increase the rat 
of recovery of stuck drill pipe in washover operations 
Phe tool enables the operator to washover, back-off with 
string shot and recover the fish with one round trip of the 
fishing string 

One obvious advantage of this tool is the saving in rig 
time. Another advantage is recovery of all pipe whicl 
has been washed over, plus any additional pipe that might 
be free below the point of washover. This condition may 
occur when stuck pipe is bridged at intermittent points 
Washing over and backing off in the same trip are of 
extreme importance where conditions allow the fish to 
stick farther up the hole (Figure 37 

In addition, the tool is equipped with features which 
insure safe operation. Tool design permits the wash pipt 
to be rotated independently of the fish at any time during 
the operation. This reduces the hazards of re-sticking until 
the shot line is ready to run. The kelly joint also may be 
left in the string. Circulation around the rotary shoe can 
be maintained at all times, except when reading free 
point and backing off. Continuous circulation can be 
maintained through the kelly joint before running the 
string shot, or through a circulating head while running 
the string shot in the hole. 

\ shear pin hook type safety joint is provided to permit 
easy release and re-engagement of the fish. If the wash 
pipe sticks, a full opening washover safety joint permits 
easy release and recovery of the fishing string and back-of! 
tool from the hole, in addition to any washed over fish. 

Operation. The pin type safety joint is made up 
securely on the drain sub. A saver sub then can be added 
to the lower end of the safety joint, preventing damage 
to the threaded pin connection. 

The back-off tool, now complete, is ready to attach 
to the washover string after it is lowered into the hole. 
lhe lower threaded pin of the washover safety joint on 
the back-off tool is screwed into the upper end of the 

ishover string. The washover safety joint, in combina- 
ion with the washover backoff tool, thus becomes a 
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FIGURE 36—The 
washover back- off 
connector tool is 
used for recovering 
drill pipe after the 
sticking interval has 
been located and the 
free portion of the 
string has been 
backed off and re- 


trieved. 


Washover Backoff 


Connector Tool 


Wash Pipe 
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hand torque is applied. Raise the fish- 
ing string slowly, disengaging the 
safety joint to a point where the kelly 
joint can be removed from the string 
Replace the kelly joint with sufficient 
drill pipe to reach the top of fish 
Lower fishine string until about two 
points of weight have been applied 
Dril to the fish. Then turn fishing string 
Pipe slowly to cause safety joint to engage 
\fter joint has been engaged, an up- 
ward pull should be applied to be 
sure joint is completely engaged. This 
operation is not necessary if a kelly 
and swivel with full opening features 

are available. 


The fishine string can then be 





spaced so the fishing stem piston is 
‘ located in an intermediate position 


in the washover backoff tool. and the 


fishing string and wash pipe rotated 





Sticking 
| 1 J ° 
egy freely until the shot is lowered into 
position for backing off. When ready 
to backoff, the fishine string should 


be raised until the weight indicator 





indicates a pull of about one point 


} 






































as 
over the weight of the fishing string 


} 2 1 y ’ . 
and pipe to be backed of} his Op- 
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} 
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eration engages the positive clut h in 

















the backoff tool Then applv_left- 
171 
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FIGURE 37—Here is shown three different types of sticking conditions that will and torque for backing of] 


necessitate fishing for the drill stem. 


has ¢ 


bushing from the washover string to the fishing strin 


Check latch type tools to insure that the fishing stem 
is latched to the top sub before atta hing to the washover 
string. The latching-up operation can be accomplished 
by s« tting the weight ol the back-ofl tool on the end ot! 
the pin type salety joint. Latch type tools permit “wash- 


1 


ing over” the full length of the wash pipe before s rewine 


the pin type safety joint into the fish. After the fish has 
] 


itch 


been caught, an upward pull will disengage the 
allowing the wash pipe and shoe free travel of about four 
feet off bottom. 

The fishing string is lowered into the hole until the 
rotary shoe on the washover string is near the top of 
the fish. The kelly joint is placed in the string, and wash- 
over operations continued until the pin type safety joint 
or saver sub contacts the top of the fish. The safety 
joint is made up in the fish by applying a slight amount 
of weight, causing the over-riding clutches in the top of 
the back-off tool to engage. Right hand rotation is applied 
to screw the safety joint into the fish. 

The fishing string is raised until the weight indicato1 
indicates about one to five points of weight greater than 
the weight of the fishing string and washover pipe. This 
procedure will engage the positive clutch between the 
lowe1 end of fishing stem piston and the intermediate 
section. Additional right hand torque is applied to insure 
that all connections, including the safety joint, are made 
up tightly, ready for the ensuing back-ofl operation. 

Sufficient pull is applied to the fishing string to shear 
the pins in the pin type safety joint. After pins have 
sheared. the fishing string is lowered until the indicated 
weight is slightly less than that of the fishing string. Left 
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When backoff has been completed, 
nd the fishing string pulled from the 


hole, the backoff tool is broken from the wash pipe. The 


i 


backoff tool should be removed by backing out of the 


wash pipe, rather than by disengaging the wash _ pipe 
safety joint, takine care to pick up enough weight to equal 
e weight of the fish and avoid damage to wash pip 
read The pin type Safety joint is disenga ed, or tool 
joint broken below the safety joint as desired. and strip- 


ping out operations continued in a conventional mannet 
Atter the fish has been removed from the wash pipe, 
the wash pipe may be pulled from the hole, and a new 
rotary shoe installed, or it may be lowered back into the 
well bore for another washover and back-ofl 
The washover backoff connector can be made up or 


+} 


e fishing string and stood back until wash pipe and 
rotary shoe have been made up. Or, the wash pipe and 
rotary shoe can be made up first, and the washover back- 
off tool can be made up in the top joint of wash pipe 
before attaching it to the fishing string. On the majority 
of washover jobs, the maximum wash pipe used should 
not exceed 500 feet. 

[he washover pipe and fishing string should be run 
within 8 or 10 feet of the top of fish and circulation estab- 
lished. Wash pipe should be lowered slowly while getting 
over the fish. Rotation and washing can now _ begin. 
Thirty to 50 rpm should be maintained, depending on 
how tight the fish is stuck. Rotation and circulation 
should cease every 20 or 30 feet to check for torque build- 
up and friction in the washover string. The string should 
be picked up several feet to insure freedom of wash pipe. 
If unable to get over the fish with 500 feet of wash 


pipe, come out of the hole, lay down approximately 300 
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feet of wash pipe and return to bottom. Most holes are 
not absolutely straight and the top of the fish may be lay- 
ing under a bend. Shortening the wash pipe string allows 
it to follow the contour of the hole and to continue down 
over the fish (Figure 38). It is often necessary to weld 
small 12-inch diameter crosspieces in the rotary shoe to 
withstand 10,000 to 12,000 pounds of weight before they 
are sheared off. 

There have been cases where it was necessary to weld a 
second cross 2 or 3 feet above the first. Shearing of the 
crosses assures that the rotary shoe is over the top of the 
fish and is not slipping off and going down by the side. 

The shearing condition will be transmitted to the sur- 
10,000-12,000 pounds and 


then will sharply decrease. The cross pieces are malleable 


face with a resistance of 


and may be drilled up after shearing off. After the first 
set is sheared, slack off two feet until a second resistance 


cted at the surface. This will indicate that the 


is rete 
| set of cross pieces (feelers) are resting over the 
fish. The above procedure is followed and normal wash- 
ing over techniques then are resumed. 

After the washover operation is completed, a free point 
indicator and string shot may be run through the fishing 
string and the 500-foot fish washed over. If a bridging 
condition caused the sticking the free point 
indicator will indicate free pipe to the top of the drill 


Figure 37 


collars. Before a shot is made, the drill string should be 
picked up since the entire string may possibly be free. If 


I 


drill collars are stuck but the rest of the pipe is free to 
the top (Figure 37), detonate the string shot and back 
and recover drill pipe to the top of the drill collars. Al- 
ys leave at least one joint above suck point, unless a 
tracking operation is antl ipated. 


Outside cutting method. It is often necessary to use 
its cutting techniques to recover drill pipe when: 


® Restrictions in the drillstem make passage of a string 


® Wireline or string shot equipment is not available 


j 


Again the stuck point must first be located. Since the 
ree point indicator cannot be used, the stuck point of 
e pipe is located by using the rule of thumb, 1 foot of 
stretch per 1000 feet of free pipe. The amount of stretch 
obtained in the string will indicate the free point of pipe 


Slack off all pipe weight and pick up only the weight 


ot tre pipe 


+] ] : 
near th Stretcn point 


Rotate to the left, and attempt to backoff 
Recover the portion of pipe and 
roceed with washover operation in the normal manner. 

When th 


ish pipe from the hole, remove the rotary shoe and 


washover operation is completed, pull the 


replace it with the outside cutter. 

Chere are two principal types of outside cutters. One 
is equipped with automatic spring-feed feature and the 
other utilizes conventional feed from the floor (Figure 
In conventional cutters, upstrain is applied to the 
cutting knives through the pipe directly from the floor 
In deep or crooked holes, an excessive amount of strain 
may be inadvertently applied and the knives are eithe1 
burned or broken before the cut is made. 

Che automatic spring-feed control eliminates overload- 
ing the knives. The knives are fed into the cut by means 
of a compression spring. In this way, the upstrain on the 
SEPTEMBER 
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FIGURE 38—Quite often it is necessary to shorten 
the washover pipe in order to get over the fish. 
Here is shown a schematic diagram of how this 
technique is accomplished. 














tool may vary over a wide range, but performance of 
the cutter will not be affected since only the compression 
spring is acting against the knives. Using this controlled. 
automatic feed, the human element often is eliminated 
and shock on the knives is reduced to a minimum. 

Three types of overshot assemblies are provided: a 
spring dog type for collars or square shoulder tool joints. 
a flipper dog type for bottleneck joints and a slip bow} 
type for joints with a slight upset. 

A specially hardened and ground ball bearing or hard- 
ened and polished surface assembly between the overshot 
and the knife pusher sleeve insures smooth, friction-free 
operation. 

After the cut is made, the severed pipe is held securely 
within the cutter by any of the three overshot assemblies 
As an added precaution, the knives pivot inward beneath 
the cut portion of pipe and serve as a retainer. 

Assembly. Knives are inserted into their respective 
slots, the rounded heel of the knife pointing toward the 
mating pocket in the thick part of the body. Holes in the 
knife are aligned with the holes in the body and a knife 
pin is inserted to retain the knife. A strand of cord o1 
is placed around the knife and pulled 
toward the outside. The string binds the knife in the 


string (soft line 
slots, preventing the knives from falling toward the inside 
of the cutter and being damaged while moving dowr 
hole. 

The knife wedge ring is inserted into the body from 
the upper end and the holes in the body are aligned with 
the holes in the knife wedge ring. Brass pins are driven 
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In, and pipe plug type stop SCreWS 


are screwed into their respective holes 
180° apart in the body. The main 


spring is placed in the body, and rests 








on the uppel shoulder ot the knife 
wedge ring 
Lhe ippet body is threaded to the 
| female connection at the upper end 
\ ol the bod, Lhe pushe1 sleeve 1S 
placed inside the upper body, with 
the bottom end seating on the main 
spring. The bearing assembly 1s put 
in the upper body in the following 
order: lower flat race is inserted with 
beveled edge down: bearing retaine! 
ring with balls is inserted followed 
t by upper bearing race with grooved 
I face down 
| The proper overshot assembly, tor 
i the tool joint to be engaged, is in- 


1 §=stalled next. Should the flipper dog 


used, it is necessary to 


dk oS in the 


overshot be 


install the cage before 


=o 


inserting this assembly into the cutter 


The flipper dogs are placed in the 


JII75 


slots in the cage. A torsion spring 


is placed in the slots at the heel of 








the dogs, and a pin is driven through 








into the dog and through 


the cage 


the torsion springs. Che springs are 


39—Two 
outside 


FIGURE 
types of 
cutters. 


installed to force the dogs toward the 
I.D. so back as the cutter 


is run in the hole. This assembly then 


as to hinge 


is inserted in the uppel body. coming to rest on the top 
end of the bearing assembly. 


The spring dog overshot and slip 


hole 


the cutter not be 


well conditions, it 1s 


For average 


open recoln- 


lowered more than 450 
Lhe 
portion of pipe then will be well within the load limits 
of the 
Depending on well conditions, the length of the fish may 
00 


mended that 


feet below the top of the fish. weight of the cut 


tool, assuring safe removal from the well bore 


vary from 400 to feet. When cutting pipe inside 


creater lengths. 


_ 


casing, it is often possible to recover 

When the desired depth is reached, the fishing string 
is picked up until the overshot in the cutter engages the 
tool joint. A strain is taken to shear the knife wedge ring 
pins. A quick movement of the weight indicator will 
clearly indicate the shearing of these pins. Continue to 
pick up the fishing string until the weight indicator shows 
a strain of two to three points above the weight of the 
washovet string. 


sieeve 


This places the shoulder of the pusher 
against the shoulder in the upper body, and com- 
passes the spring which automatically feeds the knives 
into the pipe at a predetermined rate. In this method, 
the knives cannot be overloaded, regardless of the amount 
of upstrain taken from the rig floor 


s being 


However, if manually controlled equipment 


used, extreme care must be taken in gagine the amount 


f knife 
beginning 


of upstrain to prevent the breaking or burning 


points. Generally one point upstrain at the 
of the cut is all that is necessarv: however, it may have 
to be increased shehtly before completing the cut. 

the wash string to the 
When the cut is 


The cut 1s made by rotatin: 


right at a uniform rate of 12-18 rpm 


complete, there will be a noticeable movement of the 


The 


and the above procedure is repeated until all of the stuck 


weight indicator fish is withdrawn from the hole 


pipe has been removed 
Atte1 each section is pulled, the tool should be com- 


pletely dismantled and checked for damage or wear 





type overshot are inserted in the same 














way. All assemblies require the ust TABLE 11 
of an overshot space! sleeve which WASEOVER PIPE 
waar ie Pid ot the overshot and Nominal a a “a Minimum Recommended Maximum 
retained by threading the top sub OD Threac ight Wesh Pipe Wesh Pipe o Run In Fish OD to Washover 
into the upper body. The guide is -1/2" ~1/2" 2.9 ae >-1/28 
ie 11.66 ie 2 .l2e 4-1/2 -1/16" 
threaded to the lower end of the bi /2e 126 4-1/2" 5 . 2-7/8" 
body and the tool is ready to run. faa 58 ce ib uoe -7/4" u_1/u* 
sn 15.6 360 4.198 -3/ue ue 
° ‘ ° Ps 76 -7/4y* ye 
Operation. Prior to running the 5° Lop ng aaa we 
7 . 5" lor oC 4.1 é - Jes ms 
cutter, a washove1 operation is neces- 5-1/2" Lt -i/e" 4.89 1/3" e/a 
sary to free the stuck pipe. For ade- =2/us 229 -7/u & 9% -7/ue a3 /ue 
6" Loe =2/16" 5 ual -7/38" bel /3" 
quate clearance the washover rotary ca Lop é akg 7/3" . 

° 6" 209 6" thD -7/\r of 
shoe used for this purpose should én 204 6.4 5.2be -7/38° es 
have a slightly larger OD and a . oan 7.3% 6.171 7-7/3" 5-3 /un 

: : Z 7 6.27 7-7/3" 5-3/4" 
slightly smaller ID than that of the - ps4 190 6.172 “ty 8" 5-3/us 
am - > ¢ 1u 7/a* 5.2/ue 
cutter. 7 alee _ i 3" > a b-5/3" 6-6/3" 
. ! - . } 270 _5/ge 6.) /o* 
After the washover operation has 7-5/8° - ; O10 | gis ie re 
e te ’ — . 7 fae 23 é.01¢ 6.705 g—5/a" 6-1/28 
been complete d, wash pipe is pulled 1-5/6 334 a. ng = ie 
out of the hole. The washover1 rotary o=5/ 6" toe 6-5/8" 7.825 P 7-1/2" 
. : 7" Loe 3" 8.150 9-7/8" 7-7/4" 
shoe is removed from the bottom of 5-5/3" bog 10¢ 665 11" ge 
the string and the outside cutter is 
“aC RECOMMENDED MIFIMUM CLEARANCES BETWEEN 
run in its place. 
i is : - . Open Hole and OD ID of Wash Pipe 
Ihe wash pipe is lowered into the mais Pot Wash Pipe and OD of Fish 
hole and the guide lip on the cutter Gulf Coast 1/2-inch 1/d-inch 
contacts and passes Ove! the top ol West Texas 1/4-inch 1/d-inch _ 














the fish. The 


depth previously washed free 


tool is lowered to the 
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FIGURE 40—Recommended tolerances for wash pipe in open hole fishing. 
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“com- DRILL COLLAR RECOVERY 


1 450 P . me 
Drill collar spear method. Since drill collars are larger 





al in diameter than the drill pipe and tool joints that have 
limits just been washed over, it is necessary to run a larget 
bore size wash pipe. If the hole is in good condition, it 1s 
may possible to use the same length of wash pipe as the drill : 
nside collar leneth (Figure 40). Because of large drill collar @ 
IS OD and close tolerances, there is more chance for fric- 2 
tring tion to exist than when washing over drill pipe. = 
s the The drill collar spear is run inside and near the bottom = 
ring Figure 41) of the wash pipe This tool is used in the id 
will same way as the connector back-off tool was used to S 4 
. retrieve the drill pipe, except that it is located in the 
elles: bottom while the connector was located near the top. 
hows Often times, drill collars are lodged some distance from 3 
t th the bottom of well bore, and when washed over they 
isher will fall to bottom. This requires an extra trip for recov- 
com- erv. In many cases, collars will then lodge on bottom and 4 E 
nives will require additional washover operations. Conse- a b 
hod, quently, the drill collar spear was designed to prevent fe 
ount this occurrence 
lhe drill collar spear is attached to the wash pipe 2 

yeIng through a shear pin arrangement which allows the speat Drill Collar Spea if 
Ount to be screwed into the tool joint box of the drill collar x 
nif These pins can be easily sheared after the connection = 
ning is made, allowine the washover to begin i 
have As the drill collars are washed over, the drill collat 7 oe 

spear is in the catch position. Should the drill collars ,. 
the fall, the spear will catch in the wash pipe and prevent 
it is | the collars from falling 
the (he tool has sufficient ID to allow passage of a free 
hol point indicator and string shot, if desired. 
tuck \ssembly and construction of the drill collar spear. 

The drill collar spear and allied tool assembly consist 
om- of the drill collar spear, a pin type safety joint, a short 


troke bumper jar, a wash pipe wiper bushing, and a 

ish pipe shear pin bushing. The entire assembly is 

CONSTrUuC ted o! high orade alloy steels and consists ol a 

| ipered mandrel with sufficient opening to permit pas- 
sage of a free point indicator and string shot. 

The mandrel has four slots 90 degrees apart to accom- 

modate the slips. The wiper cage is placed on the man- 


rel at the lower end to allow insertion of the slips Wash Pipe 


Wipers then are installed in slots provided immediately 


bove the lug rine at the lower end of the cage. 
led in the flat bottom holes. 


Wiper strings are instal 


} 
I 





[he wiper retaining ring is installed to retain the wipers 
Phe lug ring should be installed in the slots immedi- 
tely above the male threaded connection. These are 
nstalled by using the luge rine screws. 
l 1 ® ° } S ] 
he shear pin sub is attached by screwing to the male 
connection of the mandrel and tightening until the two 


1 


tch key slots in the shear pin sub are aligned with the 





slots in the mandrel. The latch keys are installed to 


ent the shear pin sub from disengaging. 


\fter the shear pin sub is installed, the shear pin bolt 
| s screwed into the holes provided in the sub. 
The tool should be worked back and forth on the 


mandrel, assuring free movement of parts. 


Che cage should be rotated to engage and disengage 


‘ releasing jay 








FIGURE 41—The drill collar spear assembly (right) is used 
to washover and recover stuck drill collars. 
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FIGURE 42—The drill collar taper tap method of 
recovering drill collars where the pin box connec- 
tion between the drill pipe and collars has twisted 
off leaving a “dutchman” in the end of the collars. 


The pin type safety joint is attached to the lower tool 
joint connection of the shear pin sub. 

The pin type safety joint can be dressed with 20,000, 
30,000 and 40,000-pound shear pins. 

The drill collar spear is picked up by a pup joint on 
top, and the short stroke bumper jar. A cross over sub 
from the safety joint to the drill collars is attached to 
allow screwing into the fish. 

Wash pipe assembly. The wash pipe wiper bushing is 
attached to the rotary shoe by the wash pipe thread. A 
joint of wash pipe is attached to the wash pipe wiper 
bushing. This assembly is lowered into the hole and set 
in the slips. The wash pipe shear pin bushing is placed 
on the drill collar spear, and the three shear pin holes 
in the shear pin are aligned with the matching holes in 
the drill collar spear. Shear pins are installed by using a 
socket head wrench. 

With the wash pipe resting in the rotary, the drill 
ollar spear is lowered into the wash pipe, and the con- 
nection is made from the shear pin bushing to the wash 
pipe. 

Shear pins can be furnished to shear at 1,000, 20,000, 
f 40,000 pounds, depending on the available weight of 
drill pipe above the fish. 

After shear pins have been installed, a joint of wash 
pipe is screwed into the top of the wash pipe shear pin 

bushing. The tool is ready to run into the hole in the 
onventional manne! 

Operational procedure. The tool is run to the desired 


lepth Circulate the drill collar tool joint box clean 
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before engaging the drill collars. The wash pipe is rotated 
slowly to the right and lowered until the spear engages 
the tool joint box in the drill collar. After engagement, 
weight is applied downward to shear the shear pins, and 
the washover is started. 

After the pins are sheared and rotation is begun, the 
tool is in the catch position and will not permit the drill 
collars to fall. 

A pull can be taken on the collars at any time simply 
by pulling up the wash pipe. This engages the spear in 
the wash pipe. 

The tool can be released at any time to allow a con- 
nection by raising the wash pipe slowly and maintaining 
full circulation. This keeps the wiper cage in the release 
position and allows disengagement of the spear and the 
wash pipe. 

The drill collar spear also can be released by raising 
the wash pipe 6 to 12 inches and applying left hand 
torque and slowly lowering the wash pipe through the 
6-12 inch distance. 

The wash pipe then is disengaged from the spear and 
a connection can be made. 

It is important that a test pull be made on the drill 
collars before making connection. This is done by releas- 
ing the pin type safety joint. 

The pin type safety joint is released by an upward 
strain to shear pins, while left-hand torque is being 
applied. The operating string is lowered about three feet. 

It is important theat left-hand torque be applied con- 
tinuously during this operation. 

After the drill pipe is screwed into the spear, the drill 
pipe is raised and right-hand torque is applied, then the 
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FIGURE 43—A “kick” taper tap is used when the 
fish is leaning over to one side of the hole. 
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spear 1s lowered until the wipers engage the groove in 
the wash pipe wiper bushing. The groove in the wiper 
bushing will not allow the spear to fall through the wash 
pipe. 

After the wash pipe wiper bushing is reached, it is 
necessary to remove the drill pipe from the top connec- 
tion on the spear. This is done by left-hand rotation, 
which will also put the tool in the catch position. The 
drill pipe then is retrieved in the conventional manner. 


Drill collar taper-tap method. A twist-off of the pin- 
box connection may occur in the drill collars string, and 
leave a “Dutchman.” (A pin end of the collar is screwed 
in the box. 

If this occurs, one of two techniques should be used, 
depending upon the area of operation—the washover- 
overshot method or the drill collar tap method. 

The washover overshot method is not recommended 
for use in Texas-Gulf Coast operations because of drill- 
ing characteristics that are encountered. The softer for- 
mations dictate that a larger tolerance must be available 
between the well bore and drill collars. 

However, in harder formations where a sloughing con- 
dition is not so prevalent, such as West Texas, Mid- 
Continent or Rocky Mountains, the tolerance may be 
decreased and the washover overshot technique may be 
used successfully. 

Operation. The taper tap is followed in the hole with 
a safety joint (Figure 42). The safety joint is an impor- 
tant part of this fishing hook-up because once a tap is 
firmly screwed into a fish, it cannot be released in the 
hole. So, if the fish cannot be recovered by this method, it 
is necessary to release the safety joint to recover the fish- 
In String 

he taper tap and safety joint assembly is lowered 


to the hole with caution until the top of the fish 1s 


After the point of the tap has entered the fish, slow 


I i 


8 to 10 rpm—should be used with a slow 


downward movement of the drill pipe. A torque build-up 

the surface indicates the tap has taken hold of the 
fish. Several right hand revolutions should be applied 
before increasing weight. The rotary then should be 
stopped and the torque be allowed to turn the string 
back to the left to a neutral point. Apply a slight amount 
of weight and again rotate to the right counting he num- 
ber of rounds. Stop the rotary and record the number of 
left hand relovations. If these revolutions equal the right 
hand revolutions that were applied, it can be assured 
that the tap is properly made up in the fish. 

\fter working the fish up and down two or three 
times, the tap should be tightened by right hand rotation 


If the drill collars are leaning over to one side of the 


hole, it is difficult to stab the taper tap into the top of 
the collars. Thus, a special “kick” tap is used. The nor- 
mal fluid port on the bottom is plugged and a new one 
is drilled on the side a short distance from the lowe1 


] 


end of the tap 
the tap from one side of the hole to the other, feeling 


Figure 43). This technique will move 


for the top of the fish. The fluid is exhausted on the side 
into the well bore. The pipe is rotated and lowered 
until the top of the fish is located. This indication may 


be observed from the reading of the weight indicato1 
on the surface. Once the drill collar is encountered, the 
ibove procedure of tapping into the collar is followed 
WORLD OIL 
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If the taper tap (kick tap) 
method of recovery is unsuccess- 
ful. the washover overshot or 
washover drill collar spear 
method must be used to recover 
the string of collars, This tech- 
nique is discussed in detail in 
other sections of the manual and 
are essentially the same except for 
the closer tolerance encountered 
with the drill collar over that of 
drill pipe. 


RECOVERY OF TWIST-OFF 
DRILL PIPE 


Drill pipe twistoffs are indi- 
cated at the surface by: 

@® Loss in weight of the drill 
string, or 

@ Increase in pump speed, or 

@ Decrease in pump pressure, 
or 

@ Increase in rotary speed, or 


@ Decrease in torque. 





One or all of the above con- 
ditions could and usually do exist 
if a twistoff occurs. If a twistoff 
is observed from the surface, the 
length of kelly extending below 
the rotary must be determined 
to accurately locate the top of 
the fish. After this is accom- 
plished, pull the free pipe from 
the hole. 

An overshot should be assem- 





FIGURE 44—Two 
typical types of over- 
shot assemblies. 


bled with the proper slip size and 
packoff elements. If it is suspected that the top of the 
fish might be ragged, a rotary mill or milling guide 
should be added to the overshot to facilitate covering the 
fish and to prevent damage to the slips or packoff. 
Two types of overshots normally are used. One uses 
slips while the other uses a spiral or basket type grapple 
Figure 44 


the same except for 


Both are satisfactory and are essentially 
a minor change in operational 


facilities. 


Spiral type. The spiral or basket type overshot is used 
in the following manner. Make up the overshot assembly 
on the string and run it in the hole. Stop a few feet 
from the fish and circulate to be sure the top of the fish 
is clean and the overshot is free from filter cake or mud 
solids. Rotate the string slowly to the right as the over- 
shot is gradually lowered over the fish. As the wickered 
grapple engages the fish, the lowering and right hand 
rotation of the string forces the grapple upward within 
the tapered helix of the bowl. This allows the grapple 
to expand and permits easier entry of the fish. 

To pull the fish, take all torque out of the string and 
exert upward strain on the pipe. The drag of the fish in 
the grapple wickers pulls the grapple downward in the 
tapered bow! helix. This causes the grapple to contact, 
thus biting into the fish and gripping it tightly. 

To release from a fish, bump down to break the freeze 
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Junk Retriever 
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FIGURE 45—Jet bottom hole cutter 
breaking up large pieces of junk. 


(left) used for 
FIGURE 46—Jet power junk retriever (center and 
right) for recovering “junk” in the hole. 


Rotate slowly to the right and gradually raise the string 
full the 
the fish. the 


rec overed 


turn ol 
Follow 
fish. 
[his type overshot should never be turned to the left 


approximately 1% inches for each 


overshot) until the tool is clear of 


same procedure to release from a 


when going over or coming off 
back off a fish the 


moderate upward string while turning to the left or 


a fish. It is possible to 


below overshot by maintaining a 


while left-hand torque exists in the string. 


Single tapered slips. Attach the overshot to the fishing 
string and lower into the hole. Jars or knuckle joints 
can be the When the 


overshot has been lowered to a point over the fish, circu- 


run above overshot, if desired. 
late to clean the top of the fish and overshot. 
the 
top of the fish has been contacted. Rotation will permit 
the lip of the overshot guide to hook the fish and to 


cuide the overshot over the fish. Stop rotation and slack 


Rotate and lower the fishing string slowly until 


off until an increase in pump pressure and a decrease 
the fish 
furn the fishing string to the left a quarter turn o1 


in weight indicates has been covered. 


more, and raise slowly to insure that the overshot is in 
the catch position. Slowly raise the fishing string. An 
increase in weight will indicate that the slips are in 
contact with the fish. Proceed with recovery operations. 

If the 


released by 


fish cannot be recovered. the overshot can be 
lowering the fish string until a decrease in 


weight is noted. Rotate to the right about one quartet 
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turn to place the tool in the J position. While holding a 
small amount of right hand torque, raise the fishing string 
and overshot slowly from over the fish. 


RECOVERY OF SMALL OBJECTS 
rock bit 


tong pins, small wrenches, and various objects of irregu- 


Small objects may include cones, bearings, 
lar shape. 

Because of future operations, it is necessary to remove 
these various items. Methods of removing these objects 


include: 
e Jet bottom hole cutter 
@ Jet power junk retriever 


@® Magenetic junk baskets 


® Reverse circulation junk baskets. 


Jet bottom hole cutter. A jet bottom hole cutter is 
used to break up the larger pieces of junk. The cutter 
Figure 45) contains a high explosive material which, 


when detonated, creates a high velocity downward jet 


ol gases. 

When this tool is positioned directly over an object 
in the well, the jet will cut the object into pieces that 
may be drilled up, recovered or pushed into the well of 
the hole. The fragmented body disintegrates upon deto- 
nation. All other parts of the tool are steel and are re- 
moved from the well bore after firing. One shot usually 
is sufficient for small pieces of junk. Several shots may 


be required to break up larger objects. 


Jet power junk retriever. 
pump built into the top section of the basket 


This tool has an ejector 
Figure 46 
As the drilling fluid is pumped down through the fishing 
string, the action of the ejector pump creates a negative 
pressure within the basket, allowing the annular drilling 
fluid to displace the recovery. 

During this pumping operation, the junk is forced 
into the basket by the flow of the fluid and is trapped 
by conventional finger-type catchers. As the pump pres- 
sure at the surface is increased, the pumping action of 
the ejector pump in the basket is increased. 

The retriever is lowered on the fishing string to within 
a few feet of the junk. Start the rig pump and pump the 
hole in the conventional manner. A hole is provided in 
the center of the ejector pump so drilling fluid may flush 
out the inside of the basket prior to the fishing opera- 
tions. Wash the hole out down to the top of the junk. 

A ball then is pumped down at a pump pressure of 
from 400 to 700 psi to seal off the hole in the cente1 of 
the ejector pump. An increase of pump pressure indicates 
that the ball has seated and the ejector pump is oper- 
ating. 

Increase pump pressure to regular operating pressure. 
Raise and lower the fishing string directly over the junk 
and rotate the pipe to stir the junk up. Continue this 
operation until the rotary shoe no longer hangs up. It is 
not necessary to take a core with this type of recovery 
method. Then pull the fishing string out of the hole. 


Junk sub. The junk basket is positioned directly above 
the bit in the drilling string, providing a trap to catch 
1960 
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small undesirable objects circulated up from the bottom 
of the hole (Figure 47 

(he circulating fluid passes through the bit or fishing 
tool, picking up particles of junk on its return to the 
surface. The velocity of the retrieving circulating fluid 
s greatly reduced when it reaches the top of the sleeve 
of the junk basket because the annulus above the sleeve 
s abruptly increased due to the smaller diameter of the 
unk basket body. The reduction in velocity of the cir- 
culating fluid reduces its carrying power, causing the 
heavier particles of junk to drop into the trap formed 
by the junk basket sleeve 
Magnetic junk basket (Figure 48). This tool may be 
run on a wireline or drill pipe. Pipe operation usually 
produces the best results since circulation can be used to 
as away accumulated sediment and to loosen the fish. 
The tool should be suspended near the bottom of the 
hole when running a pipe and circulation maintained for 
short period of time in order to wash the junk free 
After circulating, lower the tool to bottom to contact the 
junk. Return the tool to the surface and remove any junk 
ittached to the magnet and, if necessary, rerun in the 


same manner. 


RECOVERY OF OPEN-HOLE WIRELINE TOOLS 

Open-hole wireline tools, such as logging equipment. 
side-wall and formation samplers, can hang-up in the 
hole resulting in a fishing operation 

If unable to retrieve by exerting additional pull and 
still remain within the parting limits of the line, it 1s 
necessary to recover the tool using the cable guide fishing 


ethod 


Cable guide method. J his technique is used to recover 
wireline tools or instruments which have become stuck 
in the hole and cannot be safely retrieved by pulling on 
he cable The cable is allowed to remain attached to 
the fish as it will assist in holding the fish in an upright 
position as well as serving as a guide for the overshot. 

Che cable is clamped and cut at the well head and a 
combination of tools are attached to the ends of the 
cable so that the cable may be connected and discon- 
nected; allowing it to be “spliced” around and through 
the joints in the fishing string. 

Drill pipe is used as the fishing string to which a cable 


head overshot is made up 
Assembly of surface equipment (Figure 49 


® Take light strain on cable to remove slack 


® Attach cable hanger (A 


lower cable until hanger rests on rotary table 


to cable at well-head and 


® Cut cable approximately t feet above hange 


Make spear head rope socket B 


up to uppel end 
ot cable 


® Make second rope socket (C 


able 


up to upper end of 


® Connect spear head oversot (E) to sinker bar 


® Engage spear head overshot to spear head and take 
test strain of 1,000 pounds, o1 something less than 


the pull-out strength of the cable head being used 


@ Disengage spear head overshot and break down both 
rope sockets and retighten set screws. 
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FIGURE 47—Junk sub (left) that can be run in the string 
while drilling ahead. The small objects circulate up from the 
bottom of the hole and settle into the trap located in the junk 
basket. 

FIGURE 48—Magnetic junk basket (center) which is used 
to retrieve the junk with a magnet built into the basket. 


FIGURE 49—Assembly of equipment (right) for using the 
cable guide method of fishing. 


@ Again connect spear head overshot to spear head 
and holding light strain, remove cable hanger 


@ Place C-plate either under the hex or around line 
under the rope socket and allow entire assembly to 
come to rest on rotary table or wellhead. 

This completes the assembly of the line splicing com- 
ponents: the operator is now ready to proceed with the 
fishing operations. 

Operation (Figure 50 
@ Disconnect spear head overshot and pull up to 
derrick man 


@ Derrick man will then thread the spear head over- 
shot and sinker bar through first stand of pipe to 
has been 


which the cable head overshot (Figure 51 


attached 

© The driller will then pick up first stand and suspend 
it ove! the wellhead 

@ The spear head overshot should then be connected 
to the spear head, a light strain taken on the cable 
and the c-plate removed 

@ The first stand of pipe is then run in and the slips 


are set 
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FIGURE 50—Operation of equipment (left) 
guide method of fishing. 


FIGURE 51—Cable head overshot (center). 


FIGURE 52—tThe center rope spear (right) is used to recover wire- 


line which has parted in the open hole. 


@ After c-plate is replaced and the assembly allowed 
to rest on the tool joint, the spear head overshot is 
then disconnected and pulled back up to the derrick 
man 


@ The derrick man threads the spear head overshot 
through the next stand of pipe which in turn is 
picked up by the driller and suspended over the 
wellhead 


@ The spear head overshot is connected to spear head 
rope socket, c-plate is removed and this stand is 
stabbed and made up to the first stand and run in 


@ C-plate is replaced, spear head overshot again dis- 
connected and pulled back up to the derrick man 
and this procedure is repeated until enough pipe has 
been run in to contact and free the fish 





while using the cable 





@ When the overshot nears the fish, rotate 
slowly and simultaneously gradually lower 
the tool over the fish. With the wickered 
grapple engaging the fish, the lowering 
and right-hand rotation of the string moves 
the grapple upward within the tapered helix 
of the bowl, thus allowing the grapple to ex- 
pand and permit easy entry of the fish. 


@ To pull the fish, take all torque out of the 
string and exert an upward strain on the 
pipe. The drag of fish on grapple wickers 
pulls the grapple downward in the tapered 
bow! helix. This causes the grapple to con- 
tract, thus biting into the fish and gripping 
it tightly, enabling the fish to be pulled as 
the upward strain is maintained. 


@ To release from the fish, bump down sharply 
to break the freeze; then, while slowly rotat- 
ing to the right, gradually raise the string 

> inches for each full turn 


approximately 11/2 
of the overshot) until tool is clear of fish. 
The same procedure is followed whether re- 
lease is effected in the hole or from a recov- 
ered fish. 

The overshot should be left intact until disen- 
gagement from fish is completed. The tool should 
never be turned to the left when going over or 
coming off a fish. 


e@ After the fish has been contacted and pulled 
free, the cable hander is again placed on the 
cable, the rope sockets are removed and the 
cable tied together with a square knot. 


@ With the elevator latched around “T” bar 
on the hanger, a strain sufficient to pull the 
cable out of the fish is taken. 


@ Remove cable hanger and spool free cable on the 
service truck reel. The fishing string along with the 
fish may then be pulled from the hole in the con- 
ventional manner. 


If the wireline should part up in the hole, another 
technique is necessary. A center rope spear (Figure 52) 
should be used. The spear is run in on drill pipe or 
tubing and a downward movement will compress the 
wire together. It is necessary to run a stop so the en- 
tangled wire, as it is being compressed, will not hang up 
alongside of the drill pipe or tubing. That would cause 
a binding action when trying to come out of the hole. 
Ihe “barbs” on the spear will pass through the entangled 
wireline and, when an upward pull is exerted, the “barbs” 
will latch onto the wireline. Then the line and tool can 
be pulled to the surface. 


Need Extra Copies of the Fishing Manual ? 


World Oil's Engineering Practices Manual No. 2 
(Fishing: Current Techniques and Tools) 
now is available at $1 per copy. Order NOW from: 
Reprint Department, WORLD OIL, P.O. Box 2608 


Houston, Texas 
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High volume pumping pays off 
in the Rockies 


Use of down-hole electrical centrifugal pumps increases 


ultimate recovery from reservoirs having low recovery 


factors under normal producing conditions 


By R. W. Parker 
District The Ohio 
Oil Company. Cody, Wyoming 


Engineer, 


Tue Onto Or Company has found 
volume pumping equipment to 


high 
be the economic answer to certain 
types of problem wells in the Rocky 
Mountain area. Submersible electrical 
centrifugal pumps have been used suc- 
cessfully to decrease the normal life of 
many reservoirs and increase profit 
from them. Also, the technique has 
increased ultimate recovery from res- 
ervoirs having low recovery factors 
inder normal or conventional produc- 
ing conditions. 

Proper application based on a sound 
engineering analysis is a prerequisite 
installation. This 


article discusses some of the theories, 


for an economical 
designs and applications of high vol- 
ime pumping of oil wells, and in- 
cludes actual field case histories of a 
of Rocky Mountain area in- 
stallations. 

It is difficult to define high volume 
pumping in terms of volume ranges or 


number 


ise of specific equipment, since vol- 
imes pumped from an oil well are 
controlled to some extent by the nat- 
the well. The discus- 
sions and case histories in this article, 


ural] energy ol 


lowever. deal with volumes exceeding 
),000 bpd and the use of one specific 
type of high volume pump. There are 

ethods and equipment other than 
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those mentioned here that are capable 
of lifting equivalent volumes, but a 
discussion of the different types of 
producing equipment is beyond the 
scope of this article. 

This article results 
tained with the submersible electrical 
centrifugal pump. A typical installa- 
tion is illustrated in Figure 1. 


describes ob- 


The motor located at the bottom is 
a three-phase squirrel cage induction 
type and operates at approximately 
3.600 rpm. The protector located 
above the motor is used to prevent 
well fluid from entering the motor. 
The pump located above the protector 
is essentially a multistage centrifugal 
pump operated at the same speed as 
the motor. The conductor, consisting 
of three insulated wires resistant to 
well fluids and protected on the out- 
side by steel armour, is strapped to the 
tubing at 15 to 20-foot intervals while 
the pumping assembly is being low- 
ered into the hole. 

Motors for larger pumps require 
voltages of 700 to 1,000 volts. If com- 
mercial power is used, special trans- 
formers must be obtained to supply 
the uncommon voltage. Some power 
companies are furnishing the trans- 
formers as a part of their usual service 
without charge to the operator. Others 
require the customer to furnish their 
own because they may not service 
many installations requiring such volt- 
ranges. If generators are used, 


age 


—_ 
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they can be purchased to provide the 
proper voltage without transformers. 

The submersible pump can be run 
in conventional-size wells and is avail- 
able from more than one manufac- 
turer in a variety of sizes and capac- 
ities. Another advantage of using this 
type of equipment is that any part or 
all of it, including generator, can be 
rented for testing purposes. This fea- 
ture could save the operator a sizeable 
investment should he find the well 
would not support a high volume 
pump. 

It has become a common procedure 
with the Ohio Oil Company to rent 
equipment for the initial installation 
for 30 days. If it appears that the well 
will support the high volume pump, 
it is then purchased outright with the 
rental charge credited to the purchase 
price. 

Typical performance curves for the 
submersible centrifugal pump are 
shown in Figure 2. Note that effi- 
ciency ranges as high as 72 percent, 
but that proper design is imperative 
if maximum efficiency is to be at- 
tained, as the efficiency curve drops 
rapidly on either side of the peak. 


EQUIPMENT SELECTION 
It must first be determined if a well 
will support a high volume pump and 
if so what volume of fluid is desired 
Some wells may require stimulation 
before they will produce high volumes 


7) 











Cable Clamps FIGURE 2—Performance curves for a submersible pump 
indicate efficiencies as high as 72 percent. However, proper 
design is essential for maximum efficiency since the curve 
drops sharply on either side of the peak. 
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3,600 rpm. 
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and wells in this category may tend 
to lose their productivity with time. 
Care should be exercised when select- 


ing the pump size for wells in this 


category. 
Wells that have a naturally high 
productivity are best suited for high 


volume withdrawal. There have been 
instances where Suc h wells ac tually eX- 
perienced an increase in productivity 
after producing high volumes for a 
pe riod of time It is believed that the 
high velocity of fluid may enlarge the 


flow channels by erosion 


Fluid productivity index. [he most 


important paramete! required fon 


proper pump design 1s the well’s fluid- 


productivity index. This information 


can be secured by proa icine the well 


it different rates with conventional 


pumping equipment. The accuracy of 


such data is dependent upon the care 
ised in pressure and rate observations 
and the conditioning of withdrawal 


rates for sufficient time prior to mak- 
I 


ing such tests 


various 


reservolrs. the 


plotted against pressure 


For finite 
rates Can be 


drawdown on eithen coordinate Oo! 


} 
{ 


log-log paper and should result in a 


straight-line relationship. A typical 
productivity-index curve is shown in 
Figure 3. It is a simple matter to 
extrapolate this line to the higher pos- 
sible producing rates for which the 
pump will be designed. 

Unfortunately, the extrapolated 
portion of the line in the higher rate 
ranges may not conform with actual 
sustained well performance. This is 


indoubtedly the result of transient 


drainage 


| which were ignored 


effects within the 


pressure 
radius of the wel 
when securing the original data. For 
remembered 


initial design based on data 


this reason it should be 

that the 
] 

volume 


observed in the low ranges 


may or mav not be the proper design 
Frequently, a change in design is 
necessary after the first or initial in- 


high 


The equipment can_ be 


stallation§ of volume pumping 
equipment 
exchanged for that of proper design 
by paying the difference in the price 
of the equipment, if any, plus repairs 
and the cost of pulling and running 
other equipment 


After 


sired and the head against which the 


determining the volume de- 


Imp will produce, performance 
curves for the various pumps similar 
the one in Figure 2 are referred to 
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for pump selection. The curve having 
the highest efficiency for the volume 
and head desired is the proper selec- 


tion. 


APPLICATION 
High volume pumping may be de- 


sirable for several reasons, but basi- 
cally all revert to one of economcis. 
Some of the more obvious applications 


follow. 


Decrease water-oil ratio. When it 
becomes uneconomical to produce a 
well with conventional equipment, be- 
cause of high water-oil ratio, it may 
be economical to install a high-volume 
pump. This application is usually, but 
not always confined to wells where it 
is impossible or impractical to shut off 
water without sacrificing productivity. 

It is quite common for the water-oil 
ratio to decrease when higher volumes 
are withdrawn. Suppose, for example, 
that a producing formation contains 
thin highly permeable zones connected 
to a high-pressure aquifer. The oil in 
these zones will be depleted long be- 
fore the entire formation is depleted. 
If these highly permeable zones be- 
come water productive and support a 
high fluid level, it may be feasible to 
resort to high-volume withdrawal to 
reduce the fluid head against the oil- 
bearing zones of the formation. The 
net result may be an increase in oil 


production at a lower water-oil ratio 


Highly fractured reservoirs. |t has 
become common practice in the Rocky 
high 


from highly fractured reservoirs where 


Mountains to pump volumes 
active 
filled 


with oil is usually present to some ex- 


pressures are maintained by 


water drives. Matrix porosity 


tent in these fractured reservoirs and 


recovery 1s usually low because the 


in the matrix porosity is 


igh flowing pressures in 


oil trapped 
retained by 
the fracture system. 

The oil in the fracture system will 
be produced early in the productive 
life of the well and then the fractures 
will become filled with water from the 
aquifer to contribute to a high water- 
oil ratio at the wellbore. The problem 
then becomes one of recovering the oil 
remaining in the matrix porosity. 

It is usually impossible to shut off 
water in a highly fractured reservoi 
without also shutting off the oil pro- 
duction. The most practical solution 
found to date is that of lifting high 
from the fracture 


volumes of water 
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system to lower the flowing pressure 
in the fractures so that the oil trapped 
in the matrix system can migrate to 
the fracture system. It may be pro- 
pelled by solution gas or fluid expan- 
sion or both. 

This application is obviously one of 
increasing ultimate recovery, as in 
secondary-recovery operations, but 
utilizing a reverse technique. It can 
be accomplished only by increasing 


the pressure differential across the 


matrix roc k. 


Offsets. Competitive offsets may 
sometimes force an operator to resort 
to high-volume pumping. Suppose, for 
example, that one operator has several 
wells completed on the lease line re- 
moved from the gas-oil and water-oil 
contacts, and that because of the 
structural position another operator 
cannot afford to drill additional wells 
on his lease to compete with the off- 
sets. He may then resort to pumping 
as much oil as possible from fewer 
wells with high-volume pumps. 


Special reservoir conditions. Some 
homogeneous sandstone reservoirs un- 
der an active water drive and some- 
what abov 


bubble-point pressure 


have responded favorably to high- 


volume pumping. Again the volume 
pumped must exceed the influx to 
reduction in the 


create a pressure 


reservoir, 


Rapid depletion. High volume 
pumping may be used to increase 
over-all profit by more rapid depletion 
of the reservoir, provided that the rate 


] 


at which the reservoir is produced 


will not materially affect ultimate re- 
covery. The investment of high-volume 
pumping is justified if the value of 
increased 


discounted income can be 


to an amount greater than the addi- 
tional investment for the high-volume 
pumping equipment. An operator, 
faced with fluctuating market condi- 
Statutory 


tions, but not restricted by 


proration, may find high-volume 
pumping a solution to his economic 
distress by being able to produc e more 


oil when markets are favorable. 


FIELD PERFORMANCE 


Ohio has kept accurate records of 
test data, investment and operating 
expenses for many wells using high- 
volume pumps. The purpose of keep- 
ine detailed records is to minimize 


77 











x) 
] 753 ae Ke > 
TIME 
Well ‘“‘A” 

4: 
8 
ol | 
4 9 
4 
1000, u4 © 
a fo 
2. 
5 |= 
i oo 

| z 

> | + \ 


f 
Lae 








7 = 
* z ? 
t 
3 — 
| r 
355 3* 7* Im 359 9 
ME 
Well ‘‘C’’ 


FIGURE 5—Here are performance curves of four wells pro- 
duced with high volume pumping equipment. Because the 
submersible pumps were installed when the wells were in a 
highly depleted state, a constant percentage decline is ap- 


capital investment by anticipating the 


time when a well will have reached 


the economic limit so that pumping 
equipment can be transferred to an- 


The 


high-volume pumping equipment is 


other location investment for 


approximately twice that required for 


conventional pumping equipment and 


] 


the operating cost is higher over-all, 
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but not necessarily when con- 


highet 


sidered on a per-barrel lifted basis. 


Performance curves of four wells 
chosen at random are shown in Fig- 
ure 5. Since the installation of such 
facilities usually occurs when condi- 


tions are in a highly depleted state, a 
constant percentage decline is appli- 


cable to producing rates. Note that the 


TABLE 1—Economics of High-Volume Pumping for Four Rocky Mountain Area Wells 
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plicable to producing rates. As indicated, the economic limit 
varies with the individual well since it depends on investment, 
operating costs, etc. Note that high volume pumping has been 
quite successful in all four cases. 


the indi- 
related to 


investment, operating expense, price 


economic limit varies with 


vidual well as it is directly 


of crude, etc. 

For example, Well A in Figure 5 
has an economic limit of 24 bopd afte1 
ad valorem taxes, at which time the 
water-oil ratio will be about 99.3 to 1. 
The limit 
equipped to produce 


this well. 
3,300 bfpd 
3.200 feet. is 


economic {o1 
against a total head of 
determined in the following manner: 


Operating Cost 


Nature of Charge Per Day 


Overhead : : $ 2.37 
CONV ENTION Al HIGH VOLUME Increased Electric power 8 47 
Well LIFT PUMPING Recovery | INCREASED INCOME ee paesiris 
: Lifting expense 3.83 
Future Future After Ad 
Rec Future Rec Future Before Valorem De , tion: 
Oil-Bbls Life Days | Oil-Bbls Life Days Bbls. Taxes Taxes a iratamacaaatia 
; - ——|——_—_ | —_——_ Motor (2-year life 5.83 
\ & 600 ha SYS OOO 2125 2RY 400 $470,000 $441,000 
Pump (4-year life 1.20 
B wy R76 60.000 1G60 147 ( , OOO 16 *¢ | 
4 a¢ ) H/ 17 OOO 183,( 7] 68,000 Conductor 10-vear life 1.47 
( AM 68 , OOO 138 16.000 289,000 267.000 Miscellaneous (20-vear life 0.70 
D 2 (0) 526 OOO 2592 313.000 149 000 418.000 Total Operating 
Cost per Day $43.87 
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nit 
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Net price of crude after royalty 
Economic limit before taxes 1s 


1.89 or 23 bopd. Assuming that 


$1.89 
13.87 
ad valorem taxes will remain as pre- 
sently imposed at approximately $0.10 
per barrel, the economic limit becomes 
24 bpd after these taxes. The initial 
investment for high-volume pumping 
for Well A was about 


$16,000, which 


equipment 
is about twice that re- 
quired for conventional equipment for 
this well. This investment includes the 
cost of a spec ial transformer. The well 
received electri powe! from a public 
service Company. 

lable 1 indicates economics of high- 
volume pumping for the four wells 
These 
do not reflect true total profit because 


ri 
been CIIs¢ ounted and 


previously mentioned figures 


Income has not 


] 


federal income tax Nas not been 


onsidered 


Example evaluation. A constant 
percentage decline was assumed for all 
producing rates as indicated by the 


rate-ume plots. Rather than 


attempt 
rate-cumulative curves to find 
the familiar Arps 


ate recoveries, 


equations, E qi/qr and OQ 


valid tor constant per- 
work, 


te decline rate 


q | d. 


centage-decline were used to 


caleul: d and cumula- 


tive recovery O at time t 

\cain referring to Well A in Fig- 
ire D, it can be seen that the economi 
imit of 10 bopd had not been reached 
when 


vith conventional equipment 


h-volume equipment was installed. 


Che last year—September 1954, when 


q 87, to September 1955, when 
q 97—-was used to calculate the 
decline rate at the lower pumping 
rates; that is, E qi/q 87/57 

1.56, wherein t l year, d 14.5 


pe PCent. 

Future cumulative recovery that 
expected with the conven- 
tional pump at the time the _ high- 
volume pump was installed was cal- 
culated as follows: Q q qr) /d 
0.445 58 600 


barrels to an economk 


165 (57 10 
limit of 10 
bopd. Applying the same equations to 
he high volume portion of the curve, 
d was found to be 40.6 percent and 
O 928,000 barrels to an economic 
limit of 24 bopd. Subtracting the cal- 
culated Q’s (328.000 38.600 


< ¢ 


g1ves 
¢ 4 7 . . 
289.400 barrels, the increased ultimate 
recovery. 
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Income for the increased ultimate 
recovery then is determined for Well 
A in the 


Table 1 and previous calculations, it 


following manner: From 
is known that this well will produce 
2.125 days at an operating cost of 
$43.87 per day or a total of $93,223 
for the life of the well while pumping 
high volumes. Total income will be 
289,000 $1.89 $563,220, where 
$1.89 is gross price of the crude less 
$563,220 


additional in- 


royalty. The difference 
$93,.225—1s the total 
come before ad valorem taxes, o1 
$469,997. Deducting $0.10 per barrel 
for this tax on 289.400 barrels results 


in a net income of $441,057. 


CONCLUSIONS 


High volume pumping can be a 
profitable investment if care is exer- 
cised in its application. They may 
require extensive well testing and a 
sound engineering analysis of reservol 
considera- 


conditions and economic 


tions. Since it is a deviation from 
standard operating procedure and a 
means of increasing ultimate recovery, 
high volume pumping can justly be 
considered a form of secondary re- 


covery, 


This article is taken from the paper 
“High Volume Pumping” which was 
presented at the Rocky Mountain Dis- 
trict Meeting of API, Casper, Wyo., 


1960. 
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How to determine rate of return 
after taxes quickly, easily 


Simple chart provides a common yardstick for evaluating 
properties. Trial-and-error calculations are eliminated and 


computers are not required 


By Charles D. Williams, Pet: un Eneineet discount the net income at the higher rates, multiply by 
tant recto! the percent of earnings retained after taxes by the pros- 
Paul B. Crawford, Assista Directo e perc of earnings retainec uf er taxes b the pros 
a, , ective purchaser and submit a single curve which will 
Pexas Petroleum Resea Committe - 

show the rate of return alter taxes for purchase at any 

Coolle ( Station 1 Kas ' f - 
ven price Lhe resulting rate-ol-return Chart provides a 
A cuart has been developed which permits a prospec- common. yardstick for evaluating properties and _ reflects 

ve purchaser to esti { il vy and easily the amount the dominant role of taxation on the market value. 
e 4 erty to obtain a desired Management is constantly faced with the problem of 
rate of return afte . rate of return chart whicl makine investment decisions. In making these decisions, 
nav be iW”aded t r i m report, eliminates trial- a knowledge ol all facts pertinent Lo each property Inust 
ind-error methods an e need tor electronic computers be considered, and a sound, consistent means of measur- 
his computatio! ing the value of the individual properties must be ap- 
Engineers who l presently reviewing such reports plied There is always a choice of several ventures in 
lor manavement ! i ta thre nresent worth table and whicl an operatol Can mVesSt money, Fo this reason, 


TABLE 1—Determination of Present Worth of Property “A” 











Net 
Price Discount 
Time Production Per Gross Working Operating Factor at Present 
(Yrs.) (Barrels) Bbl. Income Int. (4%) Expenses NetInc. 5Percent Worth 
2 1 141,600. $3.00 $424,800. $371,700. $10,000. $361,700. .9756 $352,875. 
2 100,200. 3.00 300,600. 263,025. 10,000. 253,025. .9286 234,959. 
3 71,040. 3.00 213,120. 186,480. 10,000. 176,400. 8839 155,991. 
4 50,400. 3.00 151,200. 132,300. 10,000. 122,300. 8413 102,891. 
5 ,000. 3.00 108,000. 94,500. 10,000. 84 500. .8007 67,659. 
6 25,560. 3.00 76,680. 67,095. 10,000. 57,095. -7621 43,512. 
7 18,240. 3.00 54,720. 47,880. 10,000. 37,880. .7254 27,478. 
2 8 12,960. 3.00 38,880. 34,020. 10,000. 24,020. 6905 16,586. 
9 9,240. 3.00 27,720. 24,255. 10,000. 14,255. .6572 9,368. 
0 540. 3.00 6255 


19,620. 17,168. 10,000. 7,168. 4,484. 
$1,415,340. $1,238,423. $100,000. $1,138,423. $1,015,803. 


PRODUCTION RATE—THOUSAND BARRELS / MONTH 


ECONOMIC LIMIT 





60 ‘70 


YEAR 
FIGURE 1—Here is the production decline curve for Prop- may be treated in a like manner when calculating present 
erty “A,” evaluated in Table 1. Any type decline curve worth. 
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PURCHASE PRICE—MILLIONS OF DOLLARS 
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TABLE 2—Present Worth Calcula- 

tions for Property “A” (Table 1) 
at High Discount Rates. 

Discount Rate Present 

Percent Worth 

5 $1,015,803 

10 931,441 

20 766,017 

30 655,571 

+0 581,802 

50 524,075 

60 505,190 

70 485,389 











FIGURE 2—The rate of return chart 
at left consists of a family of curves 
which represents the present worth of 
a property for various percentages of 
income retained after taxes and for 
various discount factors. 


TABLE 3——Present Value Factors to Be Applied on Yearly Net Income Received in Monthly Install- 
ments at the Indicated Rates of Interest Compounded Semi-Annually. 


Years 


ik Cote 


15 20 25 30 40 50 
Percent Percent Percent Percent Percent Percent 

.9302 .9091 8889 .8696 -8333 .8000 
.8050 .7513 .7023 6575 .5787 .5120 
.6966 .6209 .5549 4972 4019 .3277 
.6028 5132 4385 .3759 2791 .2097 
.5216 4241 .3464 -2843 .1938 .1342 
.4513 -3505 .2737 .2149 .1346 .0858 
.3906 .2897 .2163 .1625 .0934 .0550 
.3380 .2394 .1709 .1229 .0649 .0352 
.2925 .1978 .1350 .0929 .0451 .0225 
.2531 .1635 .1067 .0703 .0313 0144 
.2190 .1351 .0843 .0543 .0217 .0093 
.1895 -1117 .0666 .0402 0151 .0059 
.1640 .0923 .0526 .0304 .0105 .0038 
.1419 .0763 .0416 .0230 .0074 .0024 
.1228 -0630 .0329 .0174 .0050 .0016 
.1062 .0521 -0260 .0133 .0035 .0010 
.0919 .0430 .0205 .0098 .0024 .0006 
.0795 .0356 .0157 .0075 .0017 .0004 
.0688 y 0128 .0057 0012 .0003 
0596 0243 0101 .0043 .0002 
0516 0201 .0080 0032 

0445 0167 .0063 0024 

.0386 .0137 .0050 .0019 

.0333 .0113 .0039 .0014 


0250 .0077 .0025 -0008 


.0216 .0064 0019 0006 
.0187 0053 0015 
0161 0044 0012 0003 


(0140 (0036 ‘0010 ;0002 


5 6 7 8 9 10 12 
Percent Percent Percent Percent Percent Percent Percent 
.9756 .9709 .9662 .9615 .9569 .9524 .9434 
.9286 9151 .9019 .8890 .8763 .8638 8396 
8839 .8626 .8420 8219 8025 .7835 .7473 
.8413 8131 .7860 .7599 .7348 .7107 .6651 
8007 -7664 .7337 .7026 .6729 .6446 .5919 
.7621 .7224 .6849 .6496 .6162 .5847 .5268 
.7254 .6810 .6394 .6006 5643 .5303 .4688 
.6905 .6419 .5969 .5553 .5167 .4810 4173 
.6572 .6050 .5572 .5134 .4732 .4363 .3714 
.6255 .5703 .5202 4746 4333 .3957 .330: 
.5954 5375 4856 4388 .3968 .3589 2942 
.5667 .5067 4533 4057 .3634 .3256 2618 
.5394 A776 4231 3751 .3327 -2953 2330 
.5134 .4502 3950 3468 .3047 .2678 2074 
.4887 .4243 3687 3207 2790 2429 1846 
.4651 .4000 3442 2965 2555 23 1643 
4427 .3770 3213 2741 .2340 1999 1462 
4214 3554 3000 2534 .2143 1813 1301 
4011 3350 2800 2343 .1962 1644 1158 
.3817 3158 2614 2166 .1797 1491 1031 
.3633 .2976 2440 2003 .1645 1353 0917 
.3458 .2805 2278 1852 .1507 1227 0816 
.3292 .2644 2127 1712 .1380 1113 0727 
3133 .2493 1985 1583 1263 1009 0647 
.2982 2350 1853 1463 1157 0916 0575 
2838 .2215 1730 1353 1059 0831 0512 
.2702 .2088 1615 1251 0970 0753 0456 
.2572 .1968 1508 1157 0888 0683 0406 
.2448 .1855 1407 1069 0814 0620 0361 
.2330 1748 1314 0989 0745 0562 0321 
.2213 .1648 1227 0902 .0682 0510 0287 
.2108 .1551 1145 0833 .0625 0462 2555 
.2007 .1462 1070 0769 .0572 0419 0227 
.1912 1379 1000 0712 .0524 0380 0197 
1818 1326 0930 0657 .0481 0337 0179 
1730 1225 .0869 0439 .0312 0160 
1649 1155 .0811 0562 .0284 0142 
1567 1089 .0746 0520 0369 .0257 0127 
1492 1027 0706 0480 0338 .0233 .0113 








IS Investing 


long wi ( i i i CO! any money to 
nake more mor a “vardstick’’ is needed which includes 
he ( ( se in eval lating and rating 


\ irlOUS Varasti ;: ive beer ipphed and are 
seca today Amor thes are Ul Accounting 
verage Book Method.* Hoskold’s Method.’ the 


nual Rate of Return Method,’ and the Rate of Re- 
im or Discounted Cash Flow Method. as well as 
irious types ot ratios of income to Investment 
One investigator= has stated that a rate of return of 
ercent represents the “breakeven” point for new capi- 
i nves ents. In ad on was found that 10 percent 
or greater Is necessal ontinued growth for a pipe 
ine company, 14 percent or greater for refineries and 18 
percent or greater for development drilling and _petro- 
chemical tac) s 
\ common and va able vardstk k in use today Is the 
Rate of Return or Discounted Cash Flow method. This 
lit od has foun ( ipplication in producing prop- 


transactions because it represents the earning powet 


of invested money. and 1 ides both the time and return 


The rate of return has been defined” as that interest 
rate WIC! res S discounted present worth of 
future net income being equal to the initial investment in 
the property Howe Vel t has been pointed out that this 


I I = ! 


Is a tedio iS trlal and error caiculation, sometimes requlr- 


nputel 
The tax treatment and tax bracket plays a dominant 


role in calculating the rate of return on the net income 


from a particular investment. For this reason, each pros- 


pective purchaser has his own criteria for determining 


the value of a property. In analyzing these criteria, it will 


be found that most operators wish to make a certain per- 


cent on their investment after taxes. Since the tax bracket 


varies with eacl purchaser, it is desirable 


prospective 


that the chart showing the rate of return on the invest- 


ment should also take into consideration taxes, a most 
unportant item 
The general equation ce) calculating the rate of re- 
turn is: 
y An ‘ 
md 1) 
nh 
where 
An cash flow in each vear “n’ 
l rate ot return 
nh me, years 


polynomial is usually solved for interest 


trial and error 


This n-termed 


rate ssi by a method. for which an elec- 


tronic computer is desirable and is sometimes used. Of 
course, an objection to the rate of return method is the 
fact that its calculation is a tedious trial and erro1 pro- 


cedure 
[his article presents a technique which allows rapid 
determination of the rate of ret im tora eiven property 


without resorting to the old trial-and-error procedure. 


Present worth. able | 
a property 


shows the present worth calcu- 


lations of having the decline curve shown in 


Figure 1. Any type decline curve may be treated in the 


same manner in calculating present worth. 


82 


worth shown in 


Table 1, it 


was assumed that the net selling price of the crude was 


, tid , 
In Calculating the present 


$3 per barrel. production costs were SLO.0OO per vear. 


and the working interest was seven-elghths Net income 


before taxes was discounted at 


J percent to determine the 
present worth shown in Table l Lhis tv pe calculation 1S 
the usual method of determining the present worth for an 
lable | 
the working 


\ very simple extension of this table will 


oil property, and a table such as is normally in- 


cluded in an evaluation report for interest. 


permit the 


> 


preparation of the Rate of Return Graph described _ be- 


1OW 


RATE OF RETURN GRAPH 


lo prepare the Rate of Return Graph (Figure 2), the 


present worth is simply calculated at various high dis- 
Table 2. These 
be in increments of 10 percent but usually should include 
lable 3, 


discount factors for high interest rates, has been prepared 


count rates as shown in interest rates may 


) 


high rates up to 10 or 40 percent which shows 


to aid in this calculation. And is provided for optional use 


Actually a simple, 


leterminine the 


by the valuation engineer. accurate 


method recommended previously for ¢ 


present worth of some oil properties was used for deter- 
mining the present worths shown in Table 3.° Note that 


lable | 


2€TO percent discount. 


, , 
the sum of the 


net income (column repre- 


sents the present worth at 


After 


rates, a curve ol present 


calculating present worth at various discount 


worth versus interest rate may 
be plotted on semilog paper (Figure 2 


he top curve in Figure 2 shows the present worth of 
id That 


a property if no taxes were paid by the 
is, earnings retained after taxes were equal to 100 percent 


| purchase! 


ot the earnings before taxes. 


Tax consideration. Each prospective purchaser knows 
trom past records that after payment of taxes only a cer- 


tain percent of the net income before taxes may be re- 


tained. This use of the ratio of earnings retained afte 


taxes to the net earnings before taxes permits the engi- 


) 


neer to amplify the upper curve of Figure 2 so that the 


‘ 


rate of return and tax bracket mav be shown in a single 


chart. 
Values for the 
multiplied by 80 percent, 60 percent, 40 percent, etc., 


| The 


present worth of this property for various percentages ol 


upper curve ol Figure 2 have been 


and 


ylotted as shown family of curves represents the 


income retained alter taxes and for various discount fac- 


tors. It is of interest to note that 


a point on a line applica- 


ble to a particular tax bracket and discount rate has been 


used previously,’ and termed the “Present Value-Net Cash 


Recovery.’ This term was defined as the present worth 


of the money the purchaser can keep after taxes. 


Referring to Figure 2, it becomes a simple matter to 


determine the rate of return for the purchase of this 


property at a particular price. If the purchaser retains 60 
percent of his net income after taxes, and $550,000, $490,- 
000 or $450,000 were paid for the property, the rate of 


be 10, 


return, after taxes, would 15 and 20 perecnt re- 
spectively. 
If these same properties were offered to a prospective 


purchaser who retained 80 percent of earnings after taxes, 
Figure 2 shows that the purchaser could afford $730,000, 


$660,000 or $600,000 for the property and still realize a 


=o 


rate return after taxes of 10, 15 or 20 percent respectively. 
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Some individuals operating producing properties are 
n very high tax brackets. For this reason, about a ‘“‘four 
to one” return may be required on the investment. That 

$285,000. 
However, if the individual retains only 35 percent of his 
income after taxes, it is apparent from Figure 2 that the 


is, the purchaser might offer 44 of $1,138,423 


rate of return on this investment is only 15 percent. 


It is apparent from Figure 2 that offers of prospective 


yurchasers may vary by a considerable sum: vet the rate 


of return on the investments might be about the same. 


The difference in the proffered amount is governed 





argely by the tax bracket and to a lesser extent by the 
cit red rate ol retur 
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Our Readers Speak... 


Following are just a few of the subscriber re- 
sponses to recent World Oil articles: 

Engineering Practices Manual No. 1 
Dear Sir: 

As a subscriber to World Oil I certainly appre- 
ciated your recent series of articles on Production 
Equipment for Natural Gas Wells. 

J. M. Trotter 

Union Oil Company 

of California 

Houma, Louisiana 
Dear Sir: 

Please accept my congratulations on a well pre- 

pared report on current production practices. 
James M. La Coste 
Engineer 
The Caifornia Company 
Oil and Gas in Politics 
Dear Sir: 

Numerous oil World Oil’s 
“Oil and Gas in Politics” reprint have commented 
on the great service this has been to them. I think 
you and the management of World Oil would be 
gratified by the remarks which I have heard. 

Charles E. Simons 
Executive Vice President 
Texas Mid-Continent 
Oil and Gas Association 


men who have seen 


Dear Sir: 

We appreciated receiving this timely report. It 
is interesting, concise and most important this elec- 
Rainey Elliott 
President 
Jones & Laughlin 
Supply Division 
Tulsa, Oklahoma 

Engineering Practices Manual No. 2 
Dear Sir: 

I have just completed the first part of the Fish- 
ing Manual in the August 1 World Oil 
and it is certainly an excellent piece of work. You 


tion year. 


issue of 


are to be congratulated on it and I am sure it will 
be of help to many in the industry. 
Gore Kemp 
Vice President 
Davis-Kemp 
Tool Company 
Kilgore, Texas 
Price Cutting Can Be Dangerous 
Editorial in August 1 World Oil 
Dear Sir: 

Congratulations on the excellent editorial on 
price cutting and competition in your August issue. 
As a drilling contractor I am particularly sensitive 
to this subject and only wish the viewpoint ex- 
pressed in your article could be shared by more 
Wm. McBride Love 
President 
Love-Miller 


Drilling Co., Inc. 


producers. 


Denver. Colorado 
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. a 
Home markets offer growing outlet 
ee . 
for Texas-Louisiana gas reserves |. 
“ 
Texas-Louisiana gas demand will increase from 3.9 trillion | 
cubic feet in 1960 to 4.7 trillion in 1964—up 20 percent 

in five years . 
al 
By Roger L. Conkling, Associate, ! 

H. Zinder & Associates, Inc. 
Washineton. D. C. t] 

PeExXAS AND LOUISIANA natural gas 

producers will find their best. cus- | 


tomers at their own doorstep in the 
next five-year period. This conclusion 
survey. of 


is based on an _ intensive 


local ‘Texas and Louisiana gas mar- | 


Se kets made on behalf of the CATC 






























° \V 
Date inciudes On ’ »* 
ndvslvia! Coneemers compan 
Requiring $00,000 Mcf . | ¥ r 
Qr More Anaucily | he real significance ol local nar- 
kets has been obscured by the. tre- R 
mendous growth of interstate pipe 
lines with their seemingly insatiable 
thirst for reserves. Reserve purchases 
of the pipe lines, to obtain a long- 
term supply to back up extensions 
2 into new service areas and to hold 
ao - . 
= adequate reserves for the rapid 
growth in the older portions of their 
Wor ° 
systems, have seemed to dwarf the \ 
local markets 
So widespread has been the impres- 
FIGURE 1—Major Texas and Louisiana Industrial Markets (Requiring 100,000 9 sion that home outlets were inconse- 
Mef or More Per Day Within 400 Miles of CATC Cameron Area Wells quential that the view permeated to | 
TABLE 1—Forecast of Texas-Louisiana Natural Gas Demands 
(Production Requirements in MMcf) 
' 
rEXAS LOUISIANA 
1960 1961 1962 1963 1964 1960 1961 1962 1963 1964 
Ik 66.4 285,60 J04, S822 625,763 S47.915 RS.605 94.807 101,188 108.140 115,494 
} \ 160,385 197,216 53 ) 577,267 07,882 17,59 127,586 137,793 148,127 
k } 7 130,185 $45,026 164,785 $84,585 97 734 132,294 136.858 142,934 149,023 
( 500 25,000 550.000 74,006 507 500 12.000 18.500 125,000 131,000 138,000 
( 100 04,000 95,000 87,500 80,000 25.653 25.653 25.653 25.653 25,653 
{ 6.789 7.596 G9 245 ‘ 25 23 624 * * * * * 
( wy) 2 500 sl ) 1 (KM) 85.200 & 700 9,200 9,700 10,250 10,750 
pP 7 SOK & HOO 9 200 Q SOK) 20,600 5 OOO 25,800 26.500 27.300 28,100 
Or S636 106.95 $24 636 $45,747 170.096 §45. 850 370.350 s98,650 $33,500 460,600 
7 O06. 795 4 JSS85.823 £983,950 2? OS8.872 752.819 799,388 849,947 908.430 960,253 
I SH >t SS86,.37 912.964 935,788 959.183 200,949 204,968 209,067 212,726 215.385 
M 835,024 167,19 01,609 245,501 3,395,970 71,042,373 | 1,099,163 1,160,202 | 1,229,296 291,132 
) 10,062 78,354 70,519 63,467 $15,195 10,676 37,829 35,181 33,422 
Re 139,58 157,25 79,8 6,020 3,459,437 1,087,568 1,139,839 1,198,031 1,264,477 324,554 
84 WORLD OIL SEPTEMBER 1960 
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the U. S Supreme Court itself. In 5.0 
| the CATC decision, the court noted 
— “d a }———-_ Projected 
i ial ol evide aot that proc oe ers [ | ndustriat (Excluding Fela) 
t would seek to dispose of their gas 45 se 
elsewhere than the interstate 
narket’” and concluded that ‘Since 
some 90 percent ol all commercial 40 
vas moves into the interstate market. 
e sale of such vast quantities as = 
available here would hardly be prot- 35 — 
table except interstate.” 
While the 90 percent figure 1s 
easily shown to be incorrect. that 1s 3.0 
jot the real issue. The need is for ne 
clearer understanding of the size 
ind scope of local Texas and Louisi- 25 
na markets and of their present and 
iture significance to the natural gas a 
ndustrvy as a whole 20 
Producers have long been aware of 
he significance of intrastate and non- 
e e ° 15 
irisdictional industrial markets. (See 
~S Natural Gas in 19602’ World Oul, 
_ February 1. 1960 
the 10 : q 
ion 8 a i 
Market characteristics. [ndustrial ‘ ' 
Ol } . & : 7 
ise dominates the natural gas market ; | im 
ir- nee 5 é . S 3 
r( the states of Texas and Louisiana. F | § ; f ; 
vhere about 90 percent ol total gas 3 4 i 
| onsumption 1s fo1 industrial purposes 0 & ® . # 
ae including field use For the United ‘46 ‘47 ‘48 ‘49 ‘50 ‘5| ‘52 ‘53 ‘54 ‘55 ‘56 '57 ‘58 ‘59 60 61 62 63 64 
re- ve te 
3 States aS a wnole, about two-thirds Yeor 
pe is ee as eo . : : 
¥ e total gas used is for industrial FIGURE 2—Texas and Louisiana Markets, 1946-1964 (Volumes by Use by Years) 
re 
Pposes 
SES ; 105Qa } 1 ~ 
I 58, industrial consumption 
IS eeded one billion cub leet pel It the dec ision ol the ‘| hird Circuit Court reversed a Federal Power Com- 
yee n three states, one-half billion Court in the Consolidated Edison mission rejection of a certificate appli- 
) | . 7 . ° . . . . . 7 . 
ld ibic feet per dav in six additional Company Case 1s upheld upon review cation by Transcontinental Gas Pipe 
“ es, one-quarter billion cubic feet by the U. S. Supreme Court, direct Line Corporation for transportation 
on r day in nine other states and 100 producers’ sales for industrial use in of 50,000 Mcf per day to New York 
he Mmef per day in the 10 remaining  gas-deficit states probably will be stim- for Consolidated Edison, which Con- 
I reest industrial use states. Texas ulated. Producers will be free to make Ed had purchased directly from pro- 
= nd Louisiana. however, accounted  non-jurisdictional sales anywhere in ducers in south Texas. The Supreme 
ah close to half of the industrial con- the nation Court has granted certiorari. 
0 . ° ° ° e ° 
tion of the entire nation In this case, the Third Circuit 
Concentrated local industrial 
markets. Twelve areas within a 
radius of 400 miles of the offshore 
Cameron area wells of the CATC 
rOTAL—TEXAS-LOUISIANA companies have requirements for 
1960 1961 1962 1963 1964 large industrial use in excess of 100 
+ oy aa ae -5049 | 380.408 | 406.010 | 433.903 163.409 Mmcef per day, as shown in Figure 1. 
7 Electric Plant 2,200 577,976 624,802 674,786 725,394 With the exception of the central 
, e! k ue 543,091 562,479 581, SS4 607,719 633,608 a ‘ ‘ ° ° 
) il $14,500 143,500 475,000 505,000 535,500 Texas, Corpus Christi and central 
} : iB c S153 29 653 20,653 } 153 05,653 
' Non-Fe Metal 6,789 7,596 19,245 21.125 23'624 Arkansas areas, all of these local 
) ent 4 700 41.700 13,200 $4,950 45,950 ; 
) Pape 12. 800 14,400 15,700 17,100 18,700 markets are highly concentrated 
2913 777 30 893 IRG 19,247 930,696 P ’ 
geographically. 
159,446 2 594,605 27 770 2 $92. 380 § 049,125 4 
41,505 | 1,091,341 | 1,122.03 ,148,514 | 1,174,568 _ 
1960-1964 forecast. Table | sum- 
) § Market 3 876.000 4,066,354 4,261.8 4,474,797 4,687,102 ‘ ‘ . . 
marizes a detailed forecast of annual 
) j Waste 51.150 {0,738 6.183 105.700 95, 8S9 ° ° or ke 
| consumption ir Texas, Louisiana, and 
: ' ese e Deplet 1.027.150 4,197,092 4.377.994 4,580,497 $1,783,991 ° . - 
| | these states combined, from 1960 





through 1964. Residential and com- 
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a Crude Oil 
( Texas & Louisiana) 









Ps) 
. Natural Gas ( Texas & Louisiana) 
*Converted To Barrel Equivalents 
” On Basis Of 1075 Btu Per Cubic 
~ Foot & 5,800,000 Btu Per Borre! 
a 
wn Crude Oil Imports 
(U.S. Total) 
Le 8) 
46 47 48 %9% 5 52 53 54 55 56 57 ‘58 59 
Years 
Marketed Production of Natural Gas 
Natural gas—imports curb U.S. 
crude production growth 
Increasing demand for natural gas and the mandatory imports pro- 
gram have made substantial inroads into the oil market. This is shown 


clearly on the above chart 


Marketed production of natural gas in Texas and Louisiana increased 
246 percent from 1946 to 1959 and total U.S. imports increased 305 
the 

two states increased only 4 
John G. Winger of The Chase-Manhattan May 
issue of The Petroleum Situation, points out that if the industry “hopes 


a rapid 


percent. During same period, domestic crude oil production in_ the 


percent 
Bank, in the 1960 
to continue the production and importation of natural gas at 
rate, it must be reconciled to a slower growth for crude oil.” since both 
demands must operate within the limitations of the nation’s overall 
energy 
Winger cautions, “There 1s 
amount of both that the 
In 1959, Texas and Louisiana accounted for 70 percent of the nation’s 


aS production and 72 


requirements 
room in the 
recently 


not 
industry 


market place for the 


has made available.” 


percent of the crude production 








billion 


three trillion cubi1 
three largest components of the indus- 
trial category 


plants, refineries and chemical plants 


demands in all segments of the indus- 
trial market are expected to climb. 


fe et 





mercial consumption of the two states upon the | S. Bureau of Mines’ 
1S exper ted to increase to about 465 definition ot field use 
cubic feet annually in 1964. Based on these forecasts, the total 


combined Texas and Louisiana 
level of 4.7 


feet annually in 196+. This is 


Industrial requirements, other than mar- 


field cregate about ket 


will ageree will reach a trillion 
1964. The 


use, 
feet in cub 
an increase of about 800 billion cubic 
are electric generating — feet, or 20 percent, above the expected 
1960 annual level of about 
cubic feet. 

Basic 


obtained 


9 trillion 
If, trillion to 


Chey will require from 
trillion feet 
With the exception of carbon black. 


this forecast 
field 


torical consumption by classes of use 


cubic each data tor were 


from a survey of his- 


in the two states, and discussions with 


iddition. about 1.2 trillion cubic numerous suppliers and industrial 


will be used in the field, based users as to their plans and expecta- 
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tions. Because ot the predominant 


HWnportance of industrial uses, It Was 


necessary to explore these particulan 


seements of the market in detail. 


Published | 


historical data of the 


which 


Bureau of Miunes, data were 
used as a_reterence point, provide 
information only with respect to the 
electric plant, refinery, carbon black 


ind held seements of the market. In- 


formation concerning the other major 


industrial uses, such as chemicals. had 


not previously been compiled 


Local gas distributors, and produc- 
ers makine direct industrial sales, 
made their sales records available for 
the survey. Sales data for the inter- 
State pipe lines were obtained from 


reports ed by these companies with 


the FP( 
liable 


These sources provided re- 


Statistics as to past sales 


I 


pat- 


terns, upon which an informed pro- 


1e¢ tion into the future could be based 


lhe forecast assumes a continua- 


tion of the favorable economic env1- 
ronment which the country has expe- 
rienced generally throughout the post 
World Wan 


growth rates are 


I] period The predicted 


than those for 


] 
LeSS 


the United States as a whole as esti- 


mated by the American Gas Associa- 


tion, Since Texas and Louisiana. with 
their high levels of economic activity. 
could reasonably be expected to ex- 
perience growth which would be at 
least equal to that of the nation, it 
1S probable that the forecast is con- 
servative. In any given vear. of course. 
deviations from the forecast. resulting 


from fluctuations in local conditions. 


are to be expected 
1960-1964. 


as outlined above, in comparison with 


Phe forecast growth for 


the historical period commencing in 
1946. 1S 


Figure 2 


shown eraphically in 


article are part ol 


CATC producer 


Studies eported in this 
the testimony submitted by the 
group, Continental, Atlantic Refining. Tidewater 
ind Cities Service, at the FPC rehearing ordered 
by the 1 S. Supreme Court of the certificate 
involving sale of offshore Cameron area gas 
to Tennessee Gas Transmission 


case 


Coming in October—“A New 
Look at U.S. Natural Gas and 
Crude Oil Requirements’ 
showing the changing rela- 
tionship between levels of 
gas and oil production in 
the United States during 
1946 -1949. 
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Las Animas Arch—promising 


oil and 


gas frontier 





New discoveries spark ex- r¢ ae eee | 
RAA ER : jA RTHUR me PHERSON| LOGAN) 
° i. on “1. 
ploration along a 250-mile Ss enisiteicilansmees uel | | | J 
‘ Se = ee ae ee ) f-- , 
| 
T . ! ‘ 
front from New Mexico to : , | 
OF A Ap tee ces o ee ed 
K MBA L ~ ! 
Nebrask: joevuer | A NIMAS ARCH 
ebraska eee ae | | LAS ANIMAS 
COL;)JORADO . @ OL FIELDS 
SEDGWICK | O GAS FIELOS 
| os © 1s was 
| Ss JOS. A KORNFELD 
; : ———— MILES 
| 
By Joseph A. Kornfeld Ce oe er ! onvea lee 
President, Kornfeld Internatior — | 
Tulsa —-— —- — — |. __. —_- faa -—- 
DAGAR | | SILVER CREE) 
° UNO Y hs wu0soy Oa prowuipw 
ON THE THRESHOLD of significant 
discoveries, the Las Animas Arch of = YONGN Poy. A RA | eoercinsyeg 
‘ ae OT ore Tiglit® 5 RORoING 
eastern Colorado and western Kansas PWASHIA wore rod a eg ayy ene! 
: : s 2: — @ORN 
persists in the current exploration 0 RUEB —) 1) 
l 921) ¥ : CHEYENNE See INS eon 
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SIGNIFICANT DISCOVERIES 


Pennsylvanian. A confirmation well 
Was apparent during August 1960, in 


the Lansing-Kansas City Lime oil new pool. 
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Mississippian, 


shown above. 


FIGURE 1—Oil and gas fields in the vicinity of the Las Animas Arch of eastern 
Colorado and western Kansas are Producing fields range through 


Pennsylvanian, Permian and Cretaceous age. Black arrow points to 


87 






























10 


20 








30 40 $0 





SCALE IN MILES 


Contour interval $00 feet 








FIGURE 2—Mississippian structure of the Las Animas Arch 
is shown in this subsurface geologic map contoured on top 
of the Mississippian surface. Considerable truncation of the 


thie old 


Wray gas area, in eastern 


SPTVON ? rti i<T 
cn VQ, Ti pita 


Yuma County, on the Kansas state boundary line. 


lennessee Gas & Oil Co. Nicklas A-1 recovered 163 
feet of free black oil on a drill-stem test from 4,758 to 
785 teet, following a 12-hour test. Flowing pressures 
ranged from 30 to 75 psig; final shut-in bottom-hole pres- 


T 
sure was 1,668 psig. after on hour. Top of Lansing series 


was 4,750 feet by samples. The well was drilling ahead 
towards the Mississippian formations. 


Nicklas A-1] 


ol pool discovery well of S. 


diagonal northwest offset to the 1960 
1). Johnson et al’s State 1, 
barrels of oil per day through casing 
feet in the 
Kansas City limestone formation. This discovery origi- 


° 1 
Is the 


which pumped 11 
perforations from 4,721 to 4,733 Lansing- 
nally was drilled by Cassidy and Baston to a total depth 
of 5,200 feet after finding the Oread limestone at 4.660 
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upper beds of the Mississippian flanking the Las Animas 
Arch could be an important factor in accumulation of hydro- 
carbons in stratigraphic traps. (After Maher and Collins). 


feet and the Lansing-Kansas City limestone at 4.720 feet 
with eood oul showings in both formations. 
S. Smelting, Re- 


about 25 miles due west 


Also in Yuma County, Colorado, U, 
fining and Mining Co. Stulp 1, 
Nicklas A-] 


and fluorescence at 5,015 feet in Pennsylvanian carbon- 


of the offset. was testing dark oil stainings 
ates, at an exploratory well. 

One of the more significant pool discoveries on the Las 
Animas Arch which has stimulated exploration in recent 
months is the December 1959 discovery well of Frankfort 
Oil Company's 1-9 State, in Section 9-21S-48W, Bent 
Colorado. flowed 20 high- 
gravity oil per hour after acidation and fracturing from 
a 10-foot interval from 4,744-4,754 feet. 


County, which barrels of 


One of the closely watched exploratory tests on the Las 
Animas Arch was the recently abandoned exploratory test 
1960 
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Major commercial oil and gas accumulations have been discovered in recent months 


geologically deeper in the Anadarko Basin from the Arbuckle and Viola carbonates. 


lrilled 14 miles northwest of the McClave gas field, but 
in Kiowa County, Colorado. It was Cities Service Oil 
Co. Baughman A-1, C NW NW/4 Sec. 1-19S8-51W, 
which recovered 1 barrel of fluid per hour, comprised of 
80 percent load oil and 20 percent water through casing 
9,390-5,.399 feet. Original total depth 


perforations from 


I 
was 3,702 feet 


Grenada Creek field. In September 1959, a seismic 
rank wildcat dis- 
covery in southern Prowers County, Colorado. It was 


structure proved oil productive at a 


Skelly Oil Company’s Bailey 1, which pumped 20 barrels 
of oil per day from Morrow sandstone pay encountered at 
5.036 feet in drilling to a total depth of 5.545 feet in 
Mississippian rocks 


Oli AND GAS RESERVOIRS 


Cambro-Ordovician. Although the Cambrian and Or- 
dovician rocks lying on the east flank of the Sierra Grande 
Uplift and the Las Animas Arch have not proven pro- 
gas reserves, these basal 


commercial oil and 


rocks offer potentialities under conditions of 


ductive of 
Pale OL 
truncated, structural and stratigraphic traps. 

Major commercial oil and gas accumulations have been 
discovered in recent months geologically deeper in the 
Anadarko Basin from the Arbuckle and Viola carbonates. 
Ordovician oil production has been developed in the 
North Buffalo oil field of Harper County, Oklahoma (a 
major reserve), in the Yellowstone field of Woods County, 
Oklahoma, as well as in the Phillips area of Hutchinson 


County. Texas Panhandle. 
Additional deep drilling along the eastern slopes of 


the Sierra Grande Uplift and the Las Animas Arch 
should result in significant accumulations trapped on local 


structures against these two major uplifts. 


Mississippian. Where they lap onto the Sierra Grande 
Uplift, dolomite beds of the Warsaw and Spergen lime- 
stones are known to exhibit a coarse crystalline facies with 
some oil stainings. 


In addition, the oolitic St. Louis limestone and the 
arenaceous Ste. Genevieve limestones are good potential 
oil reservoirs for the eastern flank of the Sierra Grande 


Uplift. 


Pennsylvanian. Basal sandstone lentils of the Cherokee 
formation produce oil in the Patterson pool of northwest- 
ern Kearny County, Kansas, as well as in the Bent’s Fort 
field of Bent County, Colorado. 

Morrow sandstones now produce from several areas on 
the Las Animas Arch in Bent, Prowers and adjacent 
counties in southeastern Colorado as well as in south- 
western Kansas in the Hugoton embayment of the Ana- 
darko Basin. 

Lansing-Kansas City carbonates now produce in a num- 
ber of pools in northwestern Kansas, in southwestern 
Nebraska and, more recently, in northeastern Colorado 
Topeka limestone produces in the Rueb field of Cheyenne 


County. Northwestern Kansas Basin. 


REGIONAL STRUCTURE 
Sierra Grande Uplift. The crest of the Sierra Grande 
Uplift lies in Las Animas County, Colorado, and 
throughout most of Union County, Colorado. The uplift 
was a positive feature during Mississippian time and pos- 
sibly earlier. On the crest of this uplift, subsurface well 
control indicates that rocks of Permian age rest uncon- 
formably on rocks belonging to the Arbuckle group and 


the Bonneterre dolomite of Cambro-Ordovician age. 


Permian beds rest on pre-Cambrian granite farther 


TABLE 1—Summary of Completions in Las Animas Arch Sub-Province* 
(Monthly statistics for July, 1960 and for first seven months of 1960) 


Data source: Petroleum Information, Mid-Year Review, 1960. 





4. Completions for July, 1960 
Colorado: East 


Kansas: West 
Totals 


B. Exploratory Completions for July, 1960 
Colorado: East ; ; 


C. Cumulative Completions First Seven Months, 1960 


Colorado: East 
Kansas: West 


Totals 


D. Exploratory Completions, First Seven Months, 1960 


Colorado: East 
Kansas: West 


Totals 


* Includes wells within limits of Denver basin 
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| Com- 
Oil Gas | Dry | pletions | Footage 





Ss l 18 27 140,485 
4 O |} l 5 21,628 
2 l 19 32 162,11 
= i. 15 80,480 
50 10 | 181 211 1,079,495 
30 0 29 59 271,718 
So 10 | 180 270 1,351,213 
| 
l 3 94 | 108 553,475 
2; 0 27 | 29 141,737 
| - 
13 3 121 137 695,212 
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FIGURE 3—Geologic cross section A-A’ of the Sierra Grande 
Uplift and the Las Animas Arch of eastern Colorado (shown 
by hollow arrow), prepared along the major axes of these 
two positive features. Note the truncation and onlap of the 


to the southwest in Union County, New Mexico. Missis- 
sippian beds are in onlap position onto the uplift. 


Structural movements which took place following Mis- 
sissippian time arched the region lying northeast of the 
Sierra Grande Uplift and formed the Las Animas Arch. 
As mapped on top of the Dakota sandstone, the Las 
Animas Arch merges with the Sierra Grande Uplift. 
Several tectonic movements took place during Mesozoi 
as well as in Paleozoic time resulting in a series of signifi- 


cant folding and faulting events. 


Las Animas Arch. Described as a gentle anticline which 
trends north-northeastward across Bent, Kiowa, Cheyenne 
and Kit Carson counties, eastern Colorado. the Las Ani- 
mas Arch was a hinge line for regional tilting between 
basins of Mississippian and Pennsylvanian deposition. 
During Mesozoic time, the Las Animas Arch became a 
prominent and positive feature separating the Denver 
Basin on the west side and the Hugoton Embayment of 
the Anadarko Basin on the east side. 

he Las Animas Arch served as a barrier as early as 
Ordovician time and persisted throughout Mississippian 
and Pennsylvanian time. It abuts against pre-Cambrian 
buried scarps of the Sierra Grande Uplift on the south 
and the Apishapa Uplift on the southwest. 

Structural expression of the Las Animas Arch is shown 
in two subsurface geological maps accompanying. this 
article, one contoured on top of the eroded Mississippian 


surface (after Maher and Collins) and the other con- 
toured on top of the Blaine formation of Permian age 
after Maher 


REGIONAL STRATIGRAPHY 
Pre-Cambrian rocks. Igneous rocks, principally pink o1 
red granite predominate on the Sierra Grande Uplift in 
Las Animas County, Colorado and Union County, New 
Mexico. 

Metamorphic rocks, principally phyllite, slate, talc 
schist, mica schist and quartzite, are present in southern 
Otero County and northern Las Animas County, Colo- 
rado, and along the northern end of the Las Animas 
Arch in Cheyenne and Kiowa counties, Colorado and 
Wallace County, Kansas. 
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Cambrian, Ordovician, Mississippian rocks onto the Sierra 
Grande Uplift (shown by solid arrow), as well as the facies 
changes in the carbonates of the Pennsylvanian and Permian 
systems. (Map courtesy A.A.P.G.) 


Cambro-Ordovician rocks. Rocks of Cambrian and 


Ordovician age range in thickness from 80 feet in west- 
ern Baca County, Colorado, to about 850 feet in eastern 
Cimarron County, Oklahoma. In ascending order, they 
are the Lamotte sandstone and the Bonneterre dolomite 
of Upper Cambrian age, the Arbuckle group of Upper 
Cambrian and Lower Ordovician age, the Simpson group 
and the Viola limestone of Middle and Upper Ordovician 


ace. 


Mississippian rocks. Mississippian rocks lap upon the 
Sierra Grande Uplift to the west and extend over the 
Las Animas Arch toward the Front Range. These rocks 
range from a few inches over the Sierra Grande Uplift 
to more than 1,700 feet in the center of the Hugoton Em- 
bayment to the east 

Permian correlations. Maher states that, while the 
rocks between the Stone Corral anhydrite and the top of 
the Blaine formation exceed 500 feet in western Kansas 
and in the southern part of the Denver Basin, this inter- 
val thins to less than 400 feet on the Las Animas Arch, 
and to less than 300 feet on the crest of the Apishapa and 
Sierra Grande Uplifts. 

While the rocks on the crests of the Apishapa and 
Sierra Grande Uplifts comprise more than 80 per cent 
sandstone, those lying on the higher structural contours 
of the Las Animas Arch and in the southern portion of 
the Denver Basin comprise from 40 to 80 per cent sand- 
stone. Even lesser percentages of sandstone are found on 
the flanks of the Las Animas Arch. (These correlations 
are significant in mapping facies changes in these areas 
which are directly related to problems of oil and_ gas 
accumulation and migration. 

1949, U. S. G. S. 
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How to cut production costs 


Cities Service’s use of specialists has resulted in a $500,000 


















r savings over the past five years 
0” 
0 By W. C. Koger, Head, Corrosion and Oil Treating Section 
sie Oil Production Department, Cities Service Oil Co., Bartlesville, Okla. 
00 Cities Service Om Company has West Kansas Emulsion Breaker Cost 
- reduced production costs $500,000 in (Average per Month by Years) 
the last five vears by using a limited 
bene number of engineering specialists to 
acies supervise specific cost-cutting pro- +800 
nian crams. Significant reductions have 
been obtained in expenditures for +700 
emulsion treating, corrosion control OlL TREATED x 1000 BBLS. _ 
and water analvsis. Lor ~ —600 
and lechnological advances in oil pro- 
est- duction operations have made it im- II «19» 500 
tern possible for any one individual to keep 400 


they abreast of all developments. ‘Thus, 
nite some Companies are training a limited 
)per number of people and using them in 


lan Service has production specialists de- 





voting full time to corrosion, oil treat- 








| COST 7 BARREL-CENTS 


ing and water analysis. Effectiveness 


oup areas of concentrated operations. Cities 8 














the of the prograin has been demonstrated =z 

the by the reduction in operating costs ove! c i L r i r l i l r " 

pi the past five years. “11950 195! 1952 1953 1954 1955 1956 1957 1958 1959 

litt 

“m- EMULSION TREATING FIGURE 1—Oil treating costs were reduced by isolating the specific cause of the 


lhe cost of clean oil delivered to emulsion and applying corrective measures. Failure to apply this approach results in 
increased chemical costs. The rise in costs reflected in 1950 was caused by increased 


the stock tank varies with the amount Se 
problems and relaxed vigilance. 


of chemical used to treat the emulsion. 






























™ (hus, a reduction in chemical costs 
ait may be considered equivalent to an 7 
sial increase in production. Emulsion treat- East Kansas Emulsion Breaker Cost 
wii ing is dependent on all equipment from (Average per Month by Years) 
ind | the bottom of the well to the stock 
tank: therefore. treating difficulties 
, should be studied with the whole sys- —400 
oa tem in mind, . 1350 
Emulsions can be caused by fluid 
"of pound; gas-cut, worn or defective sub- OIL TREATED x 1,000 BBLS. + 4300 
. surface pumps; tubing leaks, paraffin —“ 
pe ; in the tubing, etc. The cause of the +250 
emulsion should be isolated and cor- 
wi rected. Any other approach defers so- —+200 
a lution of the problem and increases 
; chemical cost until the trouble is cor- 2.0 
rect d. 
i Figures | and 2 demonstrate that 1.5\- —, COST / BARREL-CENTS 
eol- reducing these costs is well worth the LOK = 
ma effort. Figure 1 is a graph of treating ° 
r costs for Cities Service’s west Kansas 5 
ross division for the past 10 years. After 
ee reaching a peak in 1951, treating costs 0 4 i 1 4 4 nal ‘ i i i 
id, | declined steadily until 1957, then in- I952_1953_ 1954 _1955_1956_1957_|958_!959_|960_|96! 
et _ 
Be. ores slightly. ; _ FIGURE 2—An immediate reduction in treating costs in eastern Kansas was due 
slo- Work on this project began in 1947. primarily to experience gained from western Kansas operations (Figure 1). Secondary 
However, poor treating systems, a con- recovery problems have caused the slight rise in costs since 1955. 
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Cumulative Casing Leaks 
Hugoton Gas Field 


— <<< 





FIGURE 3—Success of Cities Service's 
hot spot casing protection program in 
Hugoton field is indicated here. Curve C 
reflects the company’s actual experience 
in the field while Curve A is an expect- 
ancy curve plotted from data obtained 
in 1953. Curve B shows the experience of 
another company with approximately the 
same number of wells. This company did 
not apply hot spot protection. 


tinuous drilling program and demand 
for crude defeated cost cutting efforts. 
The full-time job was to keep the sys- 
tems making pipe line oil. During peak 
demand periods oil was produced with- 
out regard for costs, but as demand 
thinking shifted 
penses began to decline. 


decreased and ex- 

The preceding explains why the pro- 
gram did not achieve results in its first 
years. New problems and relaxed vigi- 
lance caused cost increases after the 
program began. This failure to remain 
cost-conscious is one reason specialists 
are needed. Someone must continue 
to watch costs if they are to be held to 
a minimum. 

Figure 2 graphs the emulsion treat- 
ing experience in the east Kansas di- 
vision. The program, initiated in 1951 
and drawing from experience already 
gained in western Kansas, showed an 
immediate reduction in treating costs. 
Secondary recovery treating problems 
have increased the over-all figure 
slightly since 1955. 


CORROSION 


Specialists also are devoting full time 
to corrosion in three areas. Since space 
does not permit detailed descriptions, 
only four specific problems are dis- 


cussed. 
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West Kansas—Rod Jobs 
(Average per Month by Years) 
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FIGURE 4—Sucker rod pumping repair costs were reduced by initiating a program 
of using proper inhibitors, correct materials and good operating procedures. 


Casing corrosion—Hugoton field. 
Because the large area of Hugoton field 
and number of operators involved 
made it impossible for any one opera- 
tor to obtain independently enough 
information to evaluate the suspected 
corrosion problem, a questionnaire was 
submitted to local members of AIME. 
Data from these were summarized and 
extrapolated to cover the entire field.’ 
A map then was prepared showing the 
location of all known casing leaks in 
the field. When the magnitude of the 
problem and probable locations were 
known, it was a relatively simple mat- 
ter to consider preventive measures. 

While Cities Service had experi- 
enced only five casing failures at the 
time the study was made, many of their 
wells were in areas where several had 
occurred. This, plus the fact that a 59 
percent loss in deliverability was expe- 
rienced after a casing leak was re- 
paired, was sufficient reason to initiate 
preventive measures. 

“Hot spot” protection offered the 
most economical approach. Initially, 
only the better wells were protected; 
later, the poorer wells were included. 
Nearly all wells in these hot spots now 
are protected. 

Figure 3 indicates the program’s 
success. Curve A is the expectancy 
curve plotted from the information ob- 
tained in 1953. The points in the ex- 
trapolated portion of the curve repre- 
sent cumulative casing failures by year 
since 1953 and establish the curve’s 
validity. Curve B is the experience of 
another company with approximately 
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the same number of wells as Cities 
Service. This company has a number 
of wells under protection but not on 
a hot spot basis. Curve C is Cities Serv- 
ice’s experience in the Hugoton field. 

A comparison of curves A and C in- 
dicates that Cities Service would have 
spent some $86,850 to repair leaks in 
six wells and would have lost the pro- 
ducing equivalent of 3.6 wells, worth 
approximately $108,000 without pro- 
tection applied in the manner de- 
scribed. Subtracting the cost of protec- 
tion (approximately $74,800) shows a 
net saving of $120,000. 


Sucker rods. Sucker rod failure re- 
sulting from corrosion is one of the 
most serious problems experienced in 
producing operations. The problem 
may be solved by proper consideration 
of inhibitors, materials and operations. 

Inhibitors were evaluated initially 
on a trial-and-error basis at considera- 
ble expense. Also, success or failure of 
a program was considered dependent 
on the inhibitor alone. Both practices 
were found questionable at best. 

Because of unsatisfactory results, 
tests were devised and now are used to 
evaluate the effectiveness of various 
types of inhibitors. In addition, the best 
inhibitor for individual wells now can 
be selected by application of the cop- 
per ion displacement test. 

Only recently has the quality of 
sucker rod material been considered 
as a contributing factor to sucker rod 
failures. Investigations proved certain 
types of rods gave consistently poorer 
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service than other types.* Rod manu- 
facturers were provided this informa- 
tion, rod quality was improved and 
fewer failures were experienced. 

In addition to good inhibitors and 
acceptable materials, operating prac- 
tices must be considered in the sucker 
rod problem. Although good operating 
practices alone will not eliminate rod 
breaks, poor practices will defeat an 
otherwise effective program. 

Figure 4 shows results of a program 
which combined the proper inhibitor 
and quality sucker rods with good op- 
erating practices. From 1946 through 
1951, sucker rod failures increased, and 
all efforts inhibitors 
and procedures failed to produce re- 


using available 


sults. Tests conducted with organic 
polar type inhibitors showed promise. 
Their use was expanded rapidly dur- 
ing 1950 and 1951, and the first indi- 
1952. An 
increase in breaks in 1953 was caused 
failure of 
equipment in the Bemis field. Five 
months of concentrated effort were re- 


cation of success came in 


by almost simultaneous 


quired to get the situation under con- 
trol, and reasonable reductions were 
made during 1954 and 1955, but not 
of the magnitude expected. It was dur- 
ing this time that rod quality was 
questioned. Tests? eliminated all but 
certain makes of rods for use in the 
area, and the wisdom of this seems 
evident in the reduction of failures in 
1958 and 1959. 


Oil treating equipment. A study of 
the benefits of cathodic protection in 
oil treating equipment was completed 
in 1950.° Indications were that steel 
vessel corrosion caused by sour Ar- 
buckle , 


and reliably controlled with cathodic 


brine could be economically 
protection. 

Treating equipment protected with 
sacrificial anodes has been in service in 
Arbuckle production areas since 1948 
without even a fire-tube failure. Some 
of these vessels replaced equipment 
that failed in less than four years with- 
out protection. However, all treating 
equipment cannot be protected in this 
manner. Vessels with internal piping, 
baffles and compartments present a 
problem; and if they can be protected, 
the cost is prohibitive. Each separate 
compartment must be equipped with 
an anode, and the inside of pipes can- 
not be protected. 

Because of this, it has become com- 
pany practice to use equipment in sour 
Arbuckle brine areas which can be 
equipped with cathodic protection. To 
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TABLE I-——Subsurface Pump Repair Costs 


























Pump Number of Average 
: Repair Wells Number of Average Cost | Cost/Pump 
YEAR Costs Average Pump Jobs 1/Well/Mo. Job 
1956. | $23,851.94 | 127.6 146 $18.70 $163.50 
1957 $19,968.25 | 143.7 181 $13.90 $110.00 
1958... $19,368.27* | 182 206 $10.65 $ 94.00 
* $1,528.38 was spent to repair pumps in wells that were purchased during 1958 and $1,144.59 was spent 


on pumps pulled for sand fracturing wells. 


date, this approach has been accepta- 
ble and has yielded satisfactory results 
from the standpoint of treating effec- 
tiveness and corrosion control. 


Subsurface pumps. The repair of 
subsurface pumps usually is left to 
pump shop personnel and unless ex- 
pense becomes prohibitive, little atten- 
tion is given to materials used, In ad- 
dition, parts usually are described by 
a trade name and not composition. 
One group is trying to eliminate some 
of this confusion, but even so it was 
possible to reduce pump costs as shown 
in Table 1. 

Pumps were experiencing an abnor- 
mal number of failures. Pro- 
duced fluid is sour and failures were 
attributed to the stagnant column of 
water between the pump barrel and 
the tubing. As pumps came in for re- 
pair, barrels were replaced at reasona- 


barrel 


ble expense with barrels made from a 
material not susceptible to this type 
of corrosion. Barrel failures stopped, 
but pull tube failures, not previously 
considered serious, began to show up. 


They were remedied in the same 
manner. 
Cost reductions in Table 1 would 
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man of NACE Group Committee T-1, 
“Corrosion in Oil and Gas Well Equip- 
ment” and chairman of the API Study 
Committee, “Analysis of Oil Field 
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be more impressive if the company had 
not taken over operation of a number 
of wells with defective sub-surface 
equipment. 


WATER TREATMENT 

Secondary recovery projects have 
contributed a number of operating 
problems to the industry, with water 
quality a source of much concern and 
expense. Many original treating sys- 
tems were of the open type, and used 
coagulants to remove turbidity. Oil 
field brines are relatively unstable and 
the treatment used to correct one con- 
dition created another problem that 
required still another chemical. Thus, 
it was not uncommon to be using three 
or four different chemicals in one sys- 
tem. Increasing chemical costs caused 
serious study of these systems. 

A small laboratory was equipped to 
run routine water analysis. 

When sufficient information had 
been accumulated, significant changes 
in treating procedures were initiated. 

During the first year, chemical costs 
were reduced $40,000 on four projects. 
Similar savings have been realized on 
the other three projects in this area. 
In addition, the laboratory was oper- 
ated on less money than would nor- 
mally have been spent for commercial 
water analysis. 

Any program designed to reduce 
expenses must be accepted by field su- 
pervisory personnel. Without their co- 
operation such programs are likely to 
fail. While passive acceptance may 
decrease effectiveness, a measure of 
control can still be established which 
may result in active acceptance later. 
Selling the program to operating per- 
sonnel is one of the most effective ways 
of insuring success. 
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FIGURE 1—This isopach map shows net effec- 


tive oil pay in the Gloyd zone surrounding the 
area of gas injection. The repressuring project 
has accounted for all production from the area 


1946. 


since 


In North Louisiana .. . 


Small gas repressuring 


Well 


gw Abandoned 
Gas Injection Well 
Gas Repressuring Area 


project is paying off 


By Paul R. Waddle, Petroleum Engineer 


Brookings, Moffat & Waddle 
Shreveport, La. 


THE INJECTION of 3.4 billion cubic 
feet of gas into a single well in the 
Gloyd zone of Rodessa field, Caddo 
Parish, Louisiana, has resulted in an 
additional recovery of 1.2 million bar- 
rels of oil from 12 direct and second 
line offset wells during the period 
April 1940 to November 1959. This 
represents a 109 percent increase over 
the primary recovery of 1.1 million 
barrels. Gas injection has accounted 
for all production from the 520-acre 
injection area since 1946, with the 12 
producing wells in the area currently 
averaging 110 bopd. Ultimate oil 
recovery under the gas repressuring 
program is estimated to be 2.6 million 
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barrels. About 1.5 million barrels, or 


99 percent, will be due to repressuring. 


Geology. Gas and oil accumulated 
in the field on the 
upthrown side of the Rodessa fault 


Rodessa oil 


which extends approximately north- 
east-southwest from southwest Arkan- 
sas, through the southwest corner of 
Louisiana, into Marion County, Texas. 
The fault is normal, with a maximum 
displacement of 500 to 600 feet in 
the Massive Anhydrite member of the 
Glen Rose formation which overlies 
the oil and gas zones. 

The base of the Massive Anhydrite 
lies at a depth of about 5,730 feet, 
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and is the principal marker formation 
in the area. No commercial oil or gas 
accumulations has been found above 
it in Rodessa field. The primarily gas- 
bearing Hill Sand is the upper-most 
producing horizon in the field and is 
encountered approximately 145 
below the base of the Massive Anhy- 


feet 


drite. 

Principal underlying oil producing 
zones the Gloyd the Dees- 
Young horizons, the latter being the 


are and 
chief reservoir of the field. The Gloyd 
zone, which is the producing zone of 
blankets the 
entire Rodessa structure, but its devel- 


the gas injection area, 


opment for oil has been limited to a 


few relatively small areas because of 
irregular porosity and permeability. 

The gas injection area is in a seg- 
ment the Northwest 


Glovd Extension. The Gloyd zone in 


referred to as 


this area consists essentially of lenses 


Mitchell 


Lower Gloyvd 


of sandstone and a lower 


oolitic limestone at a 
depth of about 5,900 feet. The two 
strata are somewhat over-lapping. 


In the Mitchell sand area. 


Lower Gloyd limestone is productive 


the tight 


to some degree and in some of the 
areas of the Lower Gloyd porosity, 
the Mitchell sand is partially produc- 
tive. Average thickness of the produc- 
tive Glovd zone in the injection area 
is 16 feet with an average porosity 
and permeability of 17 percent and 
66 millidarcys. Connate water is 20 
percent. An isopach map showing net 
oil productive thickness in the Gloyd 
zone in the gas injection area is shown 
in Figure 1. 


Production history. Rodessa field 
1930. The 
discovery was drilled to a depth of 
5.506 feet in Caddo Parish, near the 
surface trace of the fault, 
and produced gas in commercial 
quantities. During the next five years, 
21 gas wells were drilled. In July 
1935, oil was discovered on the flank 
of the structure, initiating an intensive 
development program. Flaring of 
large guantities of resulted in 
rapid and unrestricted dissipation of 


was discovered in August 


Rodessa 


gas 


reservoir energy. 

Late in 1936, the Northwest Gloyd 
Extension was discovered and rapidly 
developed. Continued development 
sustained production until early 1938, 
when a sharp production decline was 
experienced. The Gloyd zone was 
characterized by rapid decline in pro- 
ductivity and reservoir pressure, ac- 
companied by corresponding increases 
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Production curve of the 12 producing wells located in the 
gas injection area indicates the success of project. The sharp 


in gas-oil ratios which rose to a peak 


and 


then declined with depletion of 
pressure. This well behavior prevailed 
irrespective of completion method 
and producing rates employed. 

By 1938, it was generally recognized 
the Northwest Gloyd 
was a distinct reservoir having no ap- 


Also. 
it was evident that the recovery mech- 


that Extension 


parent water table or gas cap. 


anism was dissolved gas drive. 


Gas repressuring. By early 1940, 
reservoir pressure of the Gloyd zone 
in the Northwest 
clined from an initial 2,450 psig to an 


Extension had de- 


average 120 psig with a corresponding 
loss of oil productivity. 

lo arrest the rapid decline in pro- 
duction, gas injection into the Gloyd 
April 8, 
1940, using a single input well. Initial 


reservoir was started on 
input volume was 250 Mef per day 
at 140 psig. Gas input rates have re- 
mained relatively constant throughout 
the 19-year period, averaging some 
475 Mcf per day at an injection pres- 
sure of 175 psig. 


Che 


contains the single input well and the 


520-acre gas 


injection area 
surrounding 12-direct and second line 
offset producing wells on 40-acre 
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Number Of Producing Wells 


spacing (Figure 1). Figure 2 shows 
the effectiveness of the repressuring 
project to stimulate and sustain pro- 
duction. First response to injection 
occurred 2 months after the project 
began. 

At that time, the decline rate flat- 
tened, and during the subsequent 
seven months production increased 
from 297 to 366 bpd. During the total 
injection period, the overall produc- 
tion decline for the 12 wells in the 
affected area has been only 6 per- 
cent per year. Current oil production 
averages 105 bpd. Almost all other 
Gloyd wells in the field were aban- 
doned prior to 1950. 

A close relationship has existed be- 
tween oil production and _ injection 
rate throughout the injection period. 
Sharp production declines have been 
experienced during periods when the 
input well was shut-in for remedial 
work and when injected volumes were 
decreased. Also, there has been close 
agreement between rates of injected 
and produced gas since formation gas 
has been depleted. Produced gas has 
been essentially equal to injected gas, 
indicating establishment of steady- 
state gas throughflow. 

Each well has produced a fairly 
constant part of the total gas produc- 
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localized declines in production have been due 
workovers or decreased injection gas volumes. 
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to input well 


tion, thus indicating that gas channel- 
ing has been no problem. This gas-oil 
ratio behavior indicates a uniform low- 
ering of the oil saturation throughout 
the affected area as a result of sweep- 
ing by injected gas. 

As of November 1, 1959, accumu- 
lated oil production from the wells 
totaled 2.3 million barrels, of which 
1.2 million barrels, or 52 percent is 
credited to the gas repressuring. The 
gross injection gas-oil ratio of this ad- 
ditional oil was thus 2,833 cubic feet 
per barrel. The gas injection has ac- 
counted for all production from the 
area since 1946. 

Primary oil recovery of 1.1 million 
barrels independent of gas injection 
represents 17 percent of the original 
oil in place. Projection of production 
trends indicates an ultimate 
covery of 2.6 million barrels, 39 per- 
cent of the original oil in place. Of 
the total ultimate recovery, 1.5 mil- 
lion barrels or 58 percent will be due 
to repressuring. These ultimate gas 
repressuring gains represent a 136 per- 
cent increase over primary recovery. 
It is estimated that final oil saturation 
at abandonment will be 38 percent of 
pore volume from its original value of 
80 percent at initial conditions. 


—The End 


oil re- 
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FIGURE 1—Isopach map of Cambrian formations shows thickening toward the northwest and prospective areas 


Northern Arizona has good 
oil, gas prospects 


By Silas C. Brown 
Consulting Geologist 
Arizona 


Robert E. Lauth 


Consulting Geologist 


Scottsdale, 


Durango, Colorado 


EXPLORATION and drilling activity 
in Northern Arizona has progressed 
rapidly during the past two years. 
And 1960 is expected to be the most 
active year for oil and gas explora- 
tion in the state’s history. Almost all 
and federal 
Many large parcels of 
lands are under 
leases were taken on land plays rather 
than on specific geology. 


state acreage is leased. 
private fee 


lease. ( enerally, 
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As of early 1960, the only commer- 
cial oil and gas wells in Arizona were 


producing from the 


foreland facies 
zone of the Paradox member of the 
Hermosa formation. The Mississip- 
pian section was proven for produc- 
tion in 1959. These wells are in the 
extreme northeastern part of the state 
on the Navajo 
extreme southern part of the Paradox 


Basin. Shows in wells and oil indica- 


Reservation, in the 


tions along outcrop areas and local 
and regional thickening of various 
Paleozoic formations indicate poten- 
tial producing reservoirs which are 
expected to develop in rocks of this 
system in northern Arizona. 


The Fort Apache member of the 
Supai, the De Chelly sandstone mem- 
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ber of the Cutler, and the Coconino 
sandstone have excellent potential for 
shallow production. 

Several wildcats were planned in 
1960 between the Mogollon Rim and 
the southern boundary of the Navajo 
Reservation to test the Coconino 
sandstone, the Fort Apache member 
of the Supai, and the Devonian sec- 
tion. The Pennsylvanian, Mississippian. 
and Cambrian sections are considered 
secondary objectives for oil and gas 
here. 


Northern Arizona contains two dis- 
tinct basins, the Paradox on the north 
and the Black Mesa Basin on the 
south. A relatively small portion of 
the Paradox Basin extends into Ari- 
zona. The Kaiparowits Basin of 
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FIGURE 2—Devonian isopach shows prominent northwestward thickening. Devonian beds are an important oil objective. 


south-central Utah and the Great 
Basin of eastern Nevada extend into 
Arizona to a limited degree. 

Good shows in widely-scattered 
ests in northern Arizona outside of 
he Paradox Basin indicate commer- 
ial potentials from the Fort Apache 
ind Devonian sections. The poten- 
tials of the Pennsylvanian and older 
Paleozoics increase in the extreme 
iorthwest corner of the state where 
hese formations thicken. 

Many isopach maps have been made 
t the Paleozoic sections in the Black 
Mesa Basin and the Four Corners 


irea. Many variations in thicknesses 
ire based on meager available data. 
Many dis¢ repancies are due to the 
nt pretation of lithofacies changes, 

e failure to recognize such 


es. Key wells drilled along the 


ern edge of the Basin during 
and 1959 furnished data which 
caused majo. cl inges in isopach 


REGIONAL STRUCTURE 


The Black Mesa Basin is a struc- 


depression lying near the cente1 


the Navajo-Hopi Reservation It 
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is bounded on the east by the De- 
fiance Uplift, on the west by the 
Kaibab Plateau, on the north by the 
Monument Upwarp, and on the south 
by the Mogollon Rim. The various 
Black Mesa Basin 
proper, e.g. the Mogollon Slope, Ty- 
ende Sadle, etc. will not be used in 
this article. 


divisions of the 


There are several lines of folding 
in the Black Mesa Basin. The major 
one has a northwest alignment. The 
authors believe that the northwest 
trend, which roughly parallels the 
Uncompahgre Uplift, is of Paleozoic 
age. Secondary alignments have a 
northeast trend, a north-south trend, 
and a still weaker trend which paral- 
lels the edges of the Basin. The sec- 
ondary alignments are believed to be 
post-Paleozoic (Laramide) in age. 
The older northwest-trending struc- 


tures are considered the most favor- 


able tor commercial production. Oil 
ind gas producing areas in the San 
Juan and Paradox Basins illustrate a 

with local 


eeneral northwest trend 


variations. 


he Defiance Uplift was a positive 
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area during Pennsylvanian time ( John 
Bartram, personal communication, 
1950), and probably into lower Per- 
mian time, while the other uplifts 
surrounding the Black Mesa Basin 
are of Laramide time. 

Most of northern Arizona is rela- 
tively free of major faults except in 
the vicinity of the Colorado River 
and in the “strip” country in the 
northwest between the Colorado 
River and the Utah state line. Faults 
of moderate magnitude (about 500 
feet of displacement) and small 
faults (100 feet or less displacement) 
are quite common along the edges 
of the Black Mesa Basin. The larger 
and moderate-sized faults generally 
have a north-south, or a slightly east 
of north, alignment. A large majority 
of the smaller faults have a north- 
west trend. 

Recently-drilled water wells and oil 
tests have generally recovered fresh 
water when located on or near the 
north-south and north-northeast fault 


zones. ‘The smaller faults appear to 


have little or no effect upon the mui- 
gration or accumulation of oil or gas 
More 


detailed eeological work may 
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fault-trap possibilities, but 
lumited in 


these are 


expected to he 
and numbet 


STRATIGRAPHY 


the Cambrian, Devonian, and Mis- 


sissippian sections exhibit a general 


thickening in a northwesterly direc- 


The Pennsylvanian also thickens 


tion 


toward the northwest: however, it 


displays a rapid thickening toward 


the Paradox Basin on the northeast 


ind into a prominent trough south- 


Defiance Uplift. An im- 
feature of this 


west of the 
portant latte deposi- 
tional trough is the interfingering of 
the Hermosa facies from the north 
with Naco facies from the south. 


Che 


eral areas of 


Permian system displays sev- 
thickening. Its pattern 
is quite different from that of the 
Paleozoic system. The Creta- 


thickens 


oldet 


ceous system toward the 
northeast 

Stratigraphic traps are likely in 
various formations. Pinchout or over- 
lap type of stratigraphic traps are 
possible throughout most of the Black 
Mesa Basin area, The best possibili- 


ties for this type of trap are expec ted 


along the west flank of the Defiance 
Uplift and on the flanks of the buried 
granite ridge south of Holbrook, Ariz. 

Only those stratigraphic units and 
systems considered to have oil or gas 


potential are discussed here. 


Cambrian sediments range in thick- 
flanks of the 
feet 


from zero on the 
Defiance Uplift to about 2.500 


hess 


in extreme northwestern Arizona 


Figure | ‘These rocks transgress 
time lines and become progressively 
east. Oil 
been reported in wells drilled 
Arizona. 

No shows have been reported in 


younger toward the shows 
have 


in northwestern 


the northeastern part. Because of the 
thick section of dolomites, limestones, 
shales, and sandstones present in the 
northwestern Arizona, Cambrian 
rocks are considered an excellent ob- 
jective in that area. 

The Lynch dolomite formation, 
Cam- 


brian, may be partly of Ordovician 


previously classified as upper 
age. An ostracod found in Cambrian 


lithology at Boundary Butte on the 
Arizona-Utah line has been identified 


as of probable Ordovician age. 





is considered 


The Devonian section 
a major objective for commercial oil 
and/or gas production in northern 
Arizona. It ranges in thickness from 
zero on the flanks of the Defiance 
Uplift to 1.500 feet in the 
northwest corner of the state (Figure 


about 


2). A prominent depositional treugh 
exists south of Flagstaff and extends 
southeastward to the New Mexico 
line. The Devonian here is between 
500 and 600 feet thick 
tional trough has been referred to as 


This deposi- 


the Saint Johns Sag.’ A third trough 
Aneth 


eastern Utah, extending into the 


exists in the area of south- 
northeast corner of Arizona where 


the Devonian attains a thickness of 
over 600 feet. 


The 


medium to dark gray limestone and 


Devonian section consists of 
dolomite: green, red, and gray shales: 
and minor sandstone beds. Outcrops 
and dolomite alone the 
Salt 


of Showlow to Chino 


of limestone 
Mogollon 


Canvon 


Rim from the River 
south 


Valley north of Prescott have a petro- 
\ | 


liferous odor on fresh fracture. 
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FIGURE 3—Essentially same areas are considered prospec- 
tive for Mississippian production as Devonian, except that 


southeast. 


the Mississippian feather-edge approaches southeast corner of 
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Navajo County, extending Mississippian prospects farther 
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FIGURE 4—Pennsylvanian beds are prospective over much 
of the state. Hermosa sediments from the north interfinger 


Good oil shows in the Devonian 
section were recorded in wells drilled 
on the Boundary Butte anticline just 
north of the Arizona-Utah line, and 
free oil was recovered from the Shell 
Oil Company Bluff Unit 1 (Sec. 
9-42S-19E., San Juan County, 
Utah) on drillstem test. Most of 
the wells drilled in the Black Mesa 
Basin, many of which were drilled 
on the younger trends, recorded shows 
of oil and gas in the Devonian. Cores 
taken from the L. M. Lockhart Aztec 

in Sec. 33-14N-20E, Navajo County, 
Ariz., showed about 15 feet of oil 


Saturation. 


Pan American Petroleum Corpora- 
tion New Mexico-Arizona Land Com- 
pany B-1 in Section 25-12N-23E, 
Navajo County had very good shows. 
A drillstem test recovered 3.645 feet 
of mud cut salt water, indicating ex- 
cellent reservoir conditions. 

Huddle and Dobrovolny (1952 
mapped reefing conditions in the 
upper and middle Devonian section on 
the northeastern end of the Mazatzal 
Highlands below the Mogollon Rim 
in Coconino County. It is possible 
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that larger reefs will develop basin- 
ward from the Mazatzal Highlands, 
the Defiance Uplift, and the buried 
Holbrook granite ridge. 


Mississippian oil is believed to be 
indigenous to the formation. With 
excellent porosities as well as proven 
production, the formation has excel- 
lent potential over a large area of 
northern Arizona. 

The Mississippian section ranges in 
thickness from zero along the flanks 
of the Defiance Uplift to about 1,600 
feet in the northwestern corner of the 
state (Figure 3). These rocks consist 
of white to buff, chalky to crystalline 
limestone, with chert nodules; thin 
beds of gray to tan, crystalline dolo- 
mite; and gray to red-brown shale. 
Good to excellent porosity has been 
recorded in the Paradox Basin and 
in many parts of the Black Mesa 
Basin. 

The first commercial oil well from 
the Mississippian section in Arizona 
was discovered in 1959 by Texas 
Pacific Coal and Oil Company Nav- 
ajo 1, This well, which produced 
250 barrels per day, is on tract 138 
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with Naco strata from the south, giving rise to possible facies- 
change type traps in southern Navajo County. 


in the extreme northeast part of the 
state. 

Some low Btu gas was found in 
Arizona at East Boundary Butte by 
Humble Oil and Refining Company. 
Oil has been found in the Mississip- 
pean section in southeastern Utah 
and northwestern New Mexico. 


Pennsylvanian. The Hermosa for- 
mation, which includes the Paradox 
member, ranges in thickness from 
zero on the flanks of the Defiance 
Uplift to about 1,800 feet in north- 
eastern Arizona (Figure 4). The 
Hermosa reaches a maximum. thick- 
1.600 feet at the ex- 
treme northwestern corner of An- 


ness of about 


zona. A Pennsylvanian depositional 
trough exists in the Holbrook-Show- 
low area (southeastern Navajo 
County) where the Hermosa attains 
a thickness of about 1,250 feet. It is 
believed that Hermosa sediments from 
the north interfinger with Naco sedi- 
ments from the south around the 
northeastern end of the Mazatzal 
Highlands, giving rise to possible 
facies-change type reservoirs in this 
area. 
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FIGURE 5—Permian sediments’ thickness is crucial to oil bab, Coconino, Supai, and Cutler formations are prospective. 


prospects since some of these beds are near the surface. Kai- 


The Paradox member of the Her- 
mosa formation is the only commer- 
cial Pennsylvanian oil and gas pro- 
ducing horizon in the state. Paradox 


facies extend only a short distance 
into Arizona from the north. The 
Paradox member consists of black 


shales: medium to dark gray, dense 
to crystalline limestones and dolo- 
mites; and white to light gray an- 


hydrite and salt. 

The upper and lower Hermosa 
sediments are predominantly gray, 
dense to crystalline limestone with 
minor dolomite, sandstone, and shale 
beds. Many good shows have been re- 
corded in wells in southeastern Utah, 
northeastern Arizona, and in wells 
drilled Holbrook 
along the southern edge of the Black 
Mesa Basin. The isopach map (Fig- 
ure 4) shows a rather rapid thicken- 
ing of the Hermosa in the Holbrook- 


on the anticline 


Showlow area. 

Pennsylvanian formations are con- 
sidered good objectives for commer- 
oil and gas out- 


cial production as 


lined. 
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Permian sediments range in thick- 
ness from less than 250 feet on the 
Defiance Uplift to more than 3,000 
feet in the Holbrook area. 
In the southern and northwestern 
part of the Black Mesa Basin, Per- 
strata include (in descending 
order) the Kaibab, Coconino and 
Supai formations. In the northeastern 
part of the Basin, the Permian is 
represented by the Cutler formation 


Figure 5). 


mian 


or group. 


The Kaibab is predominantly a 
buff, gray to bluish-gray, cherty and 
fossiliferous crystalline limestone. 
Minor standstone and shale beds are 
present throughout the section. The 
Kaibab ranges from zero in the Hol- 
brook area to about 800 feet in thick- 
ness in the Kaibab 
the northwestern part of the state. 
Since the Kaibab is at or near the 
surface throughout its depositional 


Plateau area in 


limits, it is considered a very limited 
objective for oil and gas except in the 
extreme northwestern part of the 
state. Oil is present in geodes found 
in the Kaibab outcrop on the east 
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Some Permian reefing is suspected. Evaporites are present. 


flank of the San Rafael Swell in 
Utah. 

The Coconino sandstone varies in 
thickness from zero southwest of the 
Defiance Uplift to over 750 feet in 
the west and north part of the state 
It is a white to buff, highly cross- 
bedded, fine to medium grained sand- 
stone. Core analyses of the Coconino 
sandstone show 14 to 21 percent po- 
rosity and up to 400 millidarcys of 
permeability in its upper part. Sam- 
ple studies indicate excellent porosi- 
ties and permealibilities throughout 
its entire section except near its pinch- 
out 

Minor dead oil stain was noted in 
the General Petroleum Corp. well 
about 10 miles northeast of Holbrook. 
Where the Coconino has proper cover 
it is prospective for gas and oil. 


zone. 


The Supai formation ranges in 
thickness from less than 1,500 feet to 
approximately 2,500 feet in northern 
Arizona. It consists predominantly of 
alternating red to brown sandstones 
and shales; abundant salt and anhy- 
drite locally; and minor limestone 
beds. The most prominent limestone 
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horizon is the Fort Apache member. 
The Fort Apache reaches a thickness 
of almost 200 feet at Carrizo Creek 
south of Showlow and thins out west- 
ward at Sycamore Canyon southwest 
of Flagstaff. The northern limits are 
unknown. 

Many wells along the Holbrook 
anticline recorded good shows of oil 
and gas in the Fort Apache member. 
Some free inflammable gas and oil 
saturation in cores were recovered in 
the L. M. Lockhart Aztec 1 about 10 
miles northwest of Snowflake. Subse- 
quent wells drilled in the same area 
recovered about 1,000 Mcf daily of 
non-inflammable gas—mostly CO 
and low Btu gas. The Colgrove Hor- 
tenstein 1 on the Pinta structure re- 
ported a show of inflammable gas at 
2.517 feet (total depth). This show 
was about 1,000 feet below the top of 
the Supai formation and may indi- 
cate its proximity to the top of the 
Fort Apache member. 

A thick salt section is present in 
the upper Supai formation. In the 
Colgrove well on Pinta, about 1,000 
feet of salt was recorded. Geological 
evidence suggests the evaporite se- 
quence in the Zuni Embayment (St. 
Johns Sag') to be connected with 
the evaporitic Permian seas of West 
Texas and southeastern New Mexico. 
Continued uplift of the Defiance and 
White Mountain positives retarded 
movement of the Permian seas, re- 
sulting in thick salt deposition in a 
relatively small area. 

Reefing has not been observed in 
the limited number of wells drilled 
to date. However, reefs should be 
kept in mind as a possible reservoit 
for oil and gas, particularly along the 
edges of the salt basin. 

It is generally accepted that the 
lower Supai deposition crossed time 
lines and is classified as Permo-Penn- 
sylvanian in age. 

The Permian section in the north- 
eastern part of the Black Mesa Basin 
is represented by the Cutler forma- 
tion or group. The Cutler formation 
is represented by the following mem- 
bers, from top to bottom: Hoskininni 
Tongue, De Chelly Sandstone, Organ 
Rock Tongue, Cedar Mesa Sand- 
stone, and the Halgaito Tongue. Cut- 
ler sediments consists of red to brown 
shales and red, brown and white sand- 
stones of continental origin. 

Although there is no commercial 
production from the Cutler to date in 
Arizona, immediately north of the 
Arizona-Utah line at Boundary Butte 
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oil is produced from the De Chelly 
sandstone. Certain other structures in 
northeastern Arizona are expected to 


be productive from this horizon. 


The Cretaceous section includes the 
Dakota, Mancos and Mesaverde for- 
The 


the Mancos shale outcrop around the 


mations. Dakota sandstone and 
margin of the Black Mesa Basin, thus 
limiting their potential producing 
area to the central part of the basin. 
The Mesaverde group caps the higher 
Black Mesa 


cross-canyons which elimi- 


ridges of and is dis- 
sected by 
nates it as an objective for petroleum. 

Water wells have been drilled near 
the outcrop belt of the Dakota sand- 
stone indicating the possibility, but 
not the probability, that the Dakota 
has been flushed by fresh water 
throughout the basin area. It is quite 
possible that structural traps favor- 
able for accumulation of oil and gas 
exist in the central part of the Basin. 

The Mancos shales 
small sandy zones along their outcrop 
The 


source beds, and the sandstone 


exhibit some 


area. Mancos shales are excel- 
lent 
beds generally carry oil and gas in 
varying amounts. If the sand lenses 
are well developed as to thickness and 
areal extent, or if fracture zones de- 
velop, commercial production can be 
expected. 
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Your industry at work 





A monthly roundup of items of interest 
about people, companies and associations 


National Iranian Oil Co. 
Opens New York Branch Office 


The National Iranian Oil Company 
has opened a United States branch office 
in the Time and Life Building, New 
York City. Fuad Rouhani, deputy chair- 
man of board and general legal counsel 
for the company, attended formal opening 
Abbas Ghaffari is 
York office 


ceremonies. manage! 


of the New 


Continental Oil Company 
Purchases Oklahoma Interests 


Purchase by Continental Oil Company 
of the oil interest of W. F. Turner, Ard- 
more, Okla., has been announced by 
President L. F. McCollum. 

Properties purchased by Continental 
consist of an interest in 56 oil wells on 
16 leases in the Velma, Brock and West 
Hewitt fields in Carter, and Stephens 
counties, Oklahoma, and in the East 
Texas field in Gregg County, Texas. 


Tex-Star Oil & Gas 
Merges With Surrey Oil 


Tex-Star Oil & Gas Corporation has 
signed an agreement providing for the 
merger of Surrey Oil & Gas Corporation 
of Conroe, Texas, into Tex-Star Oil & 
Gas Corp. According to the merger, Tex- 
Star is to continue as the surviving com- 
pany. stockholders are to receive 
one share of Tex-Star common stock in 
exchange for each five Surrey 
Oil common stock. Pursuant to the terms 
of the agreement, 501,000 shares of Sur- 
rev stock will be outstanding at the time 
merger. Cash 


Surrey 


shares ot 


of the consummation of the 
will be paid in lieu of fractional shares 


Producing Properties, Inc. 
Acquires Ring Oil Company 


Producing Properties, Inc., of Dallas, 
has announced the recent acquisition of 
all of the producing oil and gas proper- 
formerly owned by the Ring Oil 
Company of Angeles, for a_ total 
consideration of $1,750,000. The transac- 
tion included some minor holdings held 
by the estate of George and Frank Ring, 
who also owned all of the stock of the 
company. 


ties 


Los 


The acquisition included 176 wells 
located on 35 leases, primarily in the Mt. 
Poso and Edison fields of Kern County, 
California, and the Santa Fe Springs and 
Wilmington fields of Los Angeles County, 
California. Current net production is 
1,200 bpd plus a minor amount of gas. 

It was stated that according to inde- 


WORLD OIL 


pendent engineering consultants, this pur- 
3,100,000 net barrels to the 
reserves of Producing Properties, Inc. 
Che company, which has made several 
substantial acquisitions in California since 
the first of the year, is now operating 
approximately 600 wells in California 
with daily net production of 6,000 barrels. 

The bulk ot the proceeds of the sale 
Mrs. Ring, the 


widow of George Ring. 


( hase adds 


will go to Constance 


Morrow Oil Co. Purchases 
Properties of California Firm 


Morrow Oil Company has purchased 
all of the producing oil and gas proper- 
ties of Southern California Petroleum 
Corporation for $18 thousand in cash, 
plus the reservation of $2'%-million in 
oil payments and all deep rights. 


Tennessee Gas and Oil Opens 
Louisiana Production Office 


Tennessee Gas and Oil Company has 
organized a new district production office 
in Lafayette, La. Tennessee Gas and Oil 
is a division of Tennessee Gas Transmis- 
sion Company. 

The new office will handle drilling and 
producing operations for the company in 
onshore South Louisiana and in 
Mississippi. These operations were for- 
merly conducted by the company’s La- 
fayette-Offshore district, also headquar- 


tered in Lafayette. 


areas 


Tekoil Corporation Acquires 
Western Well Logging Co. 


Tekoil Corporation has acquired West- 
ern Well Logging Company of Midland, 
Texas. Western is a formation logging 
company with operations in West Texas, 
New Mexico and the Rocky Mountain 
area, Expansion of Western’s facilities 
will begin immediately and will be oper- 
division of Petroleum Tech- 
Inc., Tekoil’s laboratory sub- 


ated as a 
nologists, 


sidiary. 


Shell Oil Company Creates 
New Marine Production Group 


Formation of a new Marine Production 
Group by Shell Oil Company in the 
Houston area has been announced. The 
marine group will be in charge of all 
Shell offshore production operations in 
Texas. Shell currently has 134,482 acres 
under lease off the coast of Texas; 126, 
720 in the federal zone (beyond the 1012- 
mile mark), and 7,762 in the state zone 
closer to shore. 
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Men in the industry 








Jorge Mejia Howard Bird, Jr. 


Jorge Mejia has been appointed a re- 
gional executive of Mobil International 
Oil Company, with responsibility for 
Central America, the Pacific Coast na- 
tions of South America and Argentina. 
At the same time, Howard Bird, Jr., has 
been designated Mobil’s regional execu- 
tive for Germany, Holland and Beigium 
Mobil International Oil is a Division of 
Socony Mobil Oil Company, Inc. Also, 
Burnett J. Schulz has been appointed 
laboratory liaison manager of the Prod 
ucts Research and Planning Department 


R. L. Sielaff has been designated vice 
president of Tennessee Gas and Oil 
Company replacing O. W. Ward, Ten- 
nesse Gas and Oil vice president who is 
being transferred to company headquar- 
ters in Houston to assume supervision 
of the Production Department activities. 
Sielaff will be assigned to the Canadian 
Division with offices in Calgary, Alta., 
and will also serve as division general 
manager. R. M. Stephens has been pro- 
moted to general manager of the com- 
pany’s Rocky Mountain division at Den- 
ver. W. T. Wells, Jr., has been promoted 
to division production superintendent in 
the company’s Southwestern Division at 
Midland, Texas. J. P. Jacks has trans- 
ferred to Tennessee Overseas Company 
as production superintendent in Cocha- 
bamba, Bolivia. for Chaco Petroleum, 
S.A., a Tennessee Gas Transmission 
Company subsidiary. William Miskimins, 
Jr., replaces Wells as district production 
superintendent in Shreveport, La. G. F. 
Daniels, formerly operations foreman at 
Shreveport, has been promoted to dis- 
trict foreman, succeeding Miskimins. 


Alan R. Martin, Jr., has been appointed 
to the position of assistant secretary of 
Humble Oil & Refining Company in 
Houston. Martin has been serving in New 
York City as assistant secretary of Hum- 
ble’s Esso Standard Division. 


P. L. Vanlue, E. A. Graham and L. F. 
Willhite have been assigned to The Oasis 
Oil Company of Libya, a wholly owned 
subsidiary of The Ohio Oil Company. 
Vanlue has been elected treasurer, con- 
troller and assistant secretary of Oasis 
Oil of Libya; Graham, assistant to the 
treasurer, and Willhite, division con- 
troller for Ohio’s Casper, Wyo., Produc- 
tion Division, have been elected assistant 
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treasurer and assistant controller of the 
subsidiary. L. J. Qualkenbush, presently 
controller and assistant secretary of 
Oasis, and R. R. Arneson, assistant con- 
troller, were reassigned to The Ohio Oi! 
Company. 


Max C. Sons has resigned as vice presi- 
dent and director of Jersey Production 
Research Company to accept a position 
as assistant chief petroleum engineer in 
the Standard Oil Company (N.J.) Pro- 
ducing Coordination Department in New 


York City. 


Stanley G. Hardison has been appointed 
southwestern region exploration manager 
for Lion Oil Com- 
pany, a Division of 
Monsanto Chemical 
Company. With 
headquarters in Mid- 
land, Texas, Hardi- 
son will direct ex- 
ploration activities of 
the Midland, Ama- 
rillo and Oklahoma 
City districts. Before 
joining Lion, Hardi- 
son was a consulting 





S. G. Hardison 


geologist in Amarillo. Prior to that he 
was a geologist with Kerr-McGee Indus- 
tries in the West Texas and Panhandle 


areas. 


O. G. Green has retired as president of 
Buttes Gas & Oil Company. Green or- 
ganized and headed the company that 
brought in the first natural gas well at 
Marysville Butte on Feb. 9, 1933. 


H. E. Mayberry has been appointed busi- 
ness manager of Ball Associates, oil and 
gas consultants of Denver. Also, R. L. 
Boyers has joined Ball as petroleum en- 
gineer; R. H. Fulton, formerly head of 
Ball Associates’ Washington office, has 
been sent to Japan to supervise opera- 
tions in behalf of Tokyo Gas Company 
on a proposed gas storage project 


H. Scott Thompson has been named gen- 
eral manager for the Mid-Continent Oil 
and Gas Division of Columbian Carbon 
Company. In his new position Thomp- 
son will supervise the company’s oil, gas, 
gasoline, LPG and other operations in 
Texas, Louisiana, Kansas, Oklahoma, 
Colorado, New Mexico, North and South 
Dakota and Canada, with headquarters 
in Houston. 


James W. McColl of Bartlesville, Okla., 
for the past eight years superintendent of 
the Land Department of Cities Service 
Oil Company (Delaware), has been se- 
lected to head a new group being formed 
to acquire new properties 


James D. Willson has been appointed 
manager of finance for Tidewater Oil 
Company. Willson succeeds retired Rus- 


sell D. Richardson. 
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J. S. Hendrix and M. D. McClain, both 
formerly with Texaco Inc., as geologists, 
have opened Hendrix and McClain, Inc., 
offices in New Orleans as geological con- 
sultants. 


G. B. Ryan has returned to Cleveland 
from the Gulf Coast Division of the 
Production Department of The Standard 
Oil Company (Ohio) in Houston, to 
become staff assistant to W. K. Bergen, 
operations manager in the Manufacturing 
Department. 


John T. Doyle, assistant to the vice presi- 
dent of Shell Oil Company’s Pacific Coast 
Area, has been named manager of the 
company’s Gas Utilization Department in 
New York City. 


Hawley C. Kerr has been placed in 
charge of the Skelly Oil Company Legal 
Department, succeeding retired C. L. 
Swim. 


John Woncik has been named Mid-Con- 
tinent Division exploration manager for 
Apache Corporation, Tulsa. William 
Goodman, Denver, is now Mid-Continent 
Division landman; Peter Verhalen, Tulsa, 
has been appointed landman in charge 
of Apache’s prior programs; Jaye Dyer 
has been named vice president of Apache 
Properties, a subsidiary, and transferred 
to Minneapolis. Mike Johnson and Vern 
Lindroff, Denver, have been appointed 
exploration manager and landman, re- 
spectively, Rocky Mountain Division. 


W. S. Felmly has been promoted to the 
position of assistant 
trafic manager at 
Shell Oil Company’s 
head office, New 
York. Also, J. W. 
Pittman has been 
named manager of 
the New Orleans 
Production Depart- 
ment. M. L. Kerlin 
has become explora- 
tion manager at New 
Orleans. L. E. Slagle 
succeeds Pittman as Transport and Ma- 
terials Department manager. 


W. S. Felmly 


H. Zinder & Associates, consultants and 
engineers specializing in energy resources, 
have opened an office in the Mills Build- 
ing, 220 Montgomery Street, in San 
Francisco. 


James E. Finley, Fort Worth, has been 
appointed exploration manager for Con- 
tinental Oil Company’s Rocky Mountain 
region, with headquarters in Denver. 


Robert E. Roehl has rejoined Cities 
Service Company following a one-year 
leave of absence to serve as Coordinator 
of Transportation for the Oil and Gas 
Division of the United States Depart- 
ment of the Interior. 


Albert Wright has been appointed pro- 
ducing coordinator for Standard-Vacuum 
Oil Company. He succeeds the retired 
Harry A. Gibson. 
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Emission Spectrograph (above) causes undesirable elements in a petroleum sample 
to emit their characteristic light spectrum which is photographed on a strip of 
film. In the Densitometer (below) the spectrum on the film is evaluated to iden- 
tify the presence of metal contaminants down to less than one part per million. 
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every Gulf. product... 


RUN BETTER! 


ample, Gulfcrest® 44, world’s leading turbine oil, is GULF OIL CORPORATION 


quality-controlled to limit contamination to less than 
one part per million, Department DM, Gulf Building 
Ac ae ‘ , Houston 1, Texas 
J continuing program of quality control tests is one 
of the reasons we say: Gulf Makes Things Run Better! 
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Men in the industry 


a Robert Storch, vice president of Alex W, 
McCoy Associates, Inc., has transferred 
from Tulsa to the Denver office as man- 
ager of the Rocky Mountain Region. 


Herbert W. Johnson, former manager of 
for Kerr-McGee Oil 


budgetary control 

Industries, Inc., has been appointed man- 

agement assistant. In his new position, 
R Johnson's responsibilities will include spe- 

cial projects for top management as well 


as assisting in the evaluation of proposed 
capital expenditures. 





Dr. Tell Ertl has been appointed chief 
mining engineer for Cameron and Jones, 
Inc., Denver-based consulting engineer- 
ing firm. Dr. Ertl’s immediate assign- 
ment will be in Brazil as advisor to the 
Brazilian Government on oil shale min- 







Model 30WT-0106S— 
5CV-5CV Skid 
Mounted Well Tester, 
125 psi W.P. 


ing. 





Model 20WT-1407T— 
2'4FV Trailer Mounted 
Well Tester, 
1440 psi W.P. 


John A. Murphy Dr. Tell Ertl 


John A. Murphy has been appointed 
executive vice president of Texam Oil 
Corporation. Murphy will supervise all 
exploratory activity and other technical 
operations of Texam Oil, as well as eval- 
uating new prospects for the company’s 
investment drilling program. 


® Registered 
U. S. Patent Office 


Dr. J. Brian Eby, consulting geologist, 
and Walter L. Williams, consulting petro- 
leum engineer, have become associated 


on them for separating and measuring from oil and gas wells. Sizes available are 16, 24, with Bradco Oil & Gas Company and 
Bradco Associates. Both firms have offices 


30, 36, 48, 60, and 72-inch diameter with 6’ to 20’ shell lengths in 125, 300, 600, 1200, 7 ‘ : : aml 
in the Bank of the Southwest Building, 
1500, 2000, 2400, and 3000 psi W.P. These units will handle from zero to 20,000 BPD. 7 eae S 


METROL Well Testers are oil and gas separators with oil, gas, and/or water meters piped 


i th skid and trail ted model d in both t h liquid and ) . ‘ alan 
Available in both skid and trailer mounted models and in both two phase (liquid and gas GD Chem hes been ened eee 


and three phase (oil, gas, and water). geologist at Midland, Texas, for Stand- 
ard Oil Company of Texas. He was dis- 
trict geologist there. Other changes in the 
company’s organization include: C. R. 


METROL Vol-U-Meters® can be furnished as the oil and water meters or if preferred, 


positive displacement meters can be furnished. 


Well Testers are used for: Gas-oil ratio tests—Periodic production tests—Marginal well Hench from division exploration superin- 
tests—Potential tests—Producing multiple-completed wells into common battery—Tax and tendent at Dallas. to the same position 
royalty payments—Test separators at tank batteries and Automatic lease operation. Submit at Amarillo, Texas: J. C. Kern, division 
your metering and testing problems to OIL METERING AND PROCESSING EQUIP. CORP. exploration superintendent at Amarillo 


to superintendent at Houston; J. K. Paw- 
ley, chief geophysicist at Houston to as 
sistant general manager at Houston, and 
E. J. Smith, Jr., division exploration 
superintendent at Houston to chief geo- 


Olt METERING physicist at Houston. 


Leo V. Grigonis has been named gen 
eral manager of the Mobil International 


ty aad \ 
OUIPMENT CO® Oil Companies in Ghana, Sierra Leone 


Competent Sales and Service | 
and Liberia. He will headquarter in 


Representatives located in all ee eee Lee Accra, Ghana. He repla es Richard M. 
HOUSTON 18, TEXAS > 
Sheridan who is returning to the U.S | 


for advanced training prior to reassign- 


for the most practical and economical solution. 


Every unit is completely 
assembled, pressure tested, 
calibrated, and performance 
tested before shipment 





major oil areas. 
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Let R-u-b-b-e-r 
Take The Wear 


in your sucker rod pumps 


H 


IT COSTS 
YOU LESS 
THAT WAY 





@ MARTIN RUBBER & 
DUCK RINGS give ex- 
cellent life in dirty abra- 
sive fluids high or 
low gravity . much or 
little water . . . shallow or 
deep wells. They last for 
years in the easier pump- 
ing wells. Replacement 
rings cost comparatively 


little. 


@ MARTIN PLUNGER 
BODIES, precision groov- 
ed, drilled and threaded 
(no underneath fluid pas- 
sage), usually last for 
years. Tube or barrel costs 


are often cut in half. 


@ The replaceable SYN- 
THETIC RUBBER 
GUIDES in MARTIN 
CAGES last longer than 
any metal, and the cush- 
the ball 


creases your ball & seat 


ALLL A, Ce gl 


ioning of in- 
life. Results are often tru- 
ly amazing. (Patent No. 
2,591,174) 


MTT CTT TRY lg, TT 






WALK 


Write for our new 1960 
¢ atalog or see it in the 
new Composite (24th Edi- 
tion), All products sold 
thru supply companies. 
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Men in the industry 





G. C. Sawvel has been promoted to 
regional engineer for Continental Oil 
Company’s western region. He was for- 
merly district production superintendent 
at Oklahoma City. Sawvel will now head- 
quarter in Los Angeles, succeeding L. P. 
Brown who has transferred to Conoco’s 
headquarters as a member of the produc- 
tion engineering staff at Houston. 


H. J. Gruy has formed a new company, 
Petroleum Property Management, Inc., 
to supervise oil and gas production and 
development operations for others on a 
contract basis. The new company will be 
headquartered in Dallas in the Southland 
Center with the other Gruy-controlled 
companies, H. J. Gruy and Associates, 
Inc., and Data Processing Service. 


Robert B. Capps, former manager of the 
Southern Division for Kerr-McGee Oil 
Industries, Inc., has been appointed man- 
ager of the Southeastern Exploration 
Division of The British-American Oil 
Producing Company with headquarters 
in New Orleans. 


H. B. Brown has been elected an admin- 
istrative vice presi- 
dent of Gulf Oil 
Corporation and ap- 
pointed coordinator- 
transportation, re- 
for the 
coordination of all 
methods the com- 
pany uses to transport 
crude oil and _ petro- 
leum products. Brown 
will continue to head- 
quarter in the gen- 
eral office, Gulf 
Building, Pittsburgh. 


sponsible 





H. B. Brown 


D. E. Anderson and C. E. Cole, both of 
Calgary, have been elected vice presi- 
dents of Canada-Cities Service Petro- 
leum Corporation. Anderson will 
continue his present duties as manager of 
operations. Cole will direct the explora- 
tion program of the firm 
trated in the Province of Alberta. 


now concen- 


O. G. Simpson, assistant manager of Sin- 
clair Oil and Gas Company’s Midland, 
Texas, division, has been transferred to 


New Orleans as assistant division man- 
ager 
Dan A. Langford and Conrad Cum- 


mings, petroleum engineers, Lion Oil 
Company Division of Monsanto Chemi- 
cal Company, have been transferred to 
Houston and Pratt, Kan., respectively. 
Also, William R. McCann has joined the 
company as a senior petroleum engineer 
in Houston. 


Jack A. Connors has been appointed 
California drilling engineer with Camay 
Drilling Company. 


Marshall McDonald, vice president and 
financial coordinator of Sinclair Oil & 
Gas Company, has been elected a mem- 
ber of the board of dire« tors, 


| 
| 
| 
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SUPER FINISH 


WASHPIPES 


WASH PIPE 
PACKING 


Engineered to work 








together for less 
friction, longer life, 


greatest economy! 






AT SUPPLY STORES 
EVERYWHERE 





CUT STUCK 
SAND LINES © 
INSIDE 

TUBING 


KINLEY 
SAND LINE 
CUTTER 


J. C. KINLEY CO., Licensees 


ABILENE, TEXAS—Hudson-Eads, Ine...OR 2-533) 
P. Graham 


BAY CITY, TEXAS—J. P. Graham...... Cl 5-4528 
CASPER, WYOMING—C. A. White......... 3-5264 
CORPUS CHRISTI, TEXAS 

4g” Reeelpereeente TE 5-5367, UL 2-171! 
GLENDIVE, MONTANA—C. A. White...EM §-3833 
HOBBS, NEW MEXICO 

Horne Well Services Co.........-c2.-ceeees 3-5396 
KILGORE, TEXAS 

Davis-Kemp Tool Co., Ine...........65--005- 554! 
LIBERAL, KANSAS 


Rainbo Service 
LINDSAY, OKLAHOMA 





ainbo Serv’ ness6oac0essneseesss PL 6-2530 
MIDLAND, TEXAS 
cous Serv A at dla ima daa MU 2-163! 
OKLAHOMA CITY, OKLAHOMA 
a ervies Go......... ME 4-2131, ME 4-0105 
VIDALIA, LOUISIANA 
Davis-Kemp Tool Co., Ine............-ecceeee 435 
WHITTIER, CALIFORNIA 
We Se GR 5. ncccecccccesees OX 8-278! 
WICHITA FALLS, TEXAS 
Tn ans cc ecccncoueneene 322-8584 
WILLISTON, N. DAKOTA 
ee ee I eee cos seuksesdsinndoes GR 38-6555 
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Men in the industry 





Dr. Herman S. Bloch has been appointed 
associate director of process research for 


Universal Oil Products Company. At the 


Same time, James Hoekstra and Dr. 
Ernest L. Pollitzer were nated research 
coordinators, process research, and Dr. 


William L. Cox was made research co- 


ordinator, products research, 


David A. Rochna has joined the Lion 
Oil Company Division of Monsanto 
Chemical Company in the capacity of 
geologist in the company’s district office 
in Denver. Also, Roy W. Graves, Jr., has 
joined the geologist on the 
regional geologi Denver 


HY 
/B 


firm as 
al staff also in 








William S. Davidson, Jr., has been ap- 
pointed manager of Tidewater Oil Com- 
pany’s Eastern Division Transportation 
Department. He succeeds Allen his Piper 
transferred to the Com- 


who recently 


pany 's Weste rn Div sion 


Fugene Holland, Jr., vice president of 
Continental Illinois National Bank and 
Trust Company, has been placed in 
charge of the bank's oil 


utilities loan division 


and public 


Dr. Bertram T. Willman has been named 


head of the secondary recovery section, 
Production Division, Jersey Production 


Research Company, Tulsa 


Retrievable 
TUBING 


STOPS 


and STANDING VALVES 











_———— 


Patented Knowlton Setting Slot Control Slips — j= 
Use as Tubing Stop in Piston Lift 


Creatively engineered production tools available from 


Harold Brown Company in all Oil and Gas Production 


Areas. 
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r— Positive Hold-down of 
Slips While Running 


Positive Action Rubber Sleeve Pack-off -—— 


Hold-down Against Fluid Flow 


HAROLD BROWN 
COMPANY 


P. 0. Drawer 25047 « 
Phone: JAckson 6-4411 


For more data on advertised products, use Readers’ Service Cards, last page. 


Simple to run 

Easy to move and reset 
Positive setting 

Useful safety tools for open-ended tubing 
Reliable piston lift stop 

Available in 1/2” through 3” sizes 


TYPE “A” TUBING STOP 
Standard Fishing Neck 


p— Hard, Sure Grip Slips 








FP RETRIEVABLE 
STANDING VALVE 














Houston 5, Texas 


V. W. Fletcher has been elected vice | 
president of Asiatic 
Petroleum Corpo. 
ration. He will as- 
sume overall respon- 
sibility for Materials 
Administration, which 
the 
ation and administra- 
tion of the Materials 


Purchasing, Traffic 


includes oper- 


and Techincal Serv- 





Departments. 
Flet« her 
S. J. Veenstra who 
has resigned to take a new position 
with Shell International Petroleum Com. 
pany in London. 


ice 


succeeds 


V. W. Fletcher 


H. S. McClintock, Jr., geologist and ex- 
ploration head for Russell Cobb, Jr. 
Inc., Tulsa, has been appointed presi- 
dent of Mercury-Chimpan Company 
Ltd., newly formed Canadian oil com- 
pany headquartered in Toronto, Ont. 


Nobel F. Gulledge, district production 
superintendent for Sinclair Oil & Gas 
Company at Lafayette, La., has been 
transferred to the Midland, Texas, Divi- 
sion and promoted to assistant division 
production superintendent. He succeeds 
R. F. Higginbotham who early this year 
was transferred to the Houston Division. 





Deaths 





Charles H. Lane, 74, director of Gulf 
Publishing Company since 1918, and re- 
tired independent oil operator, died in 
his home August 13. Lane was an organ- 
izer of the E. F. Simms and Co. and 
studied law in the firm of Hunt and 
Meyers before accepting a position with 
Producers Oil Co. which is now The 
Texas Company. 


Roy M. Johnson, 79, independent oil op- 
erator and philanthropist, Ardmore, 
Okla., died July 30. Johnson was instru- 
mental in the development of the Heald- 
ton, Fox, Graham and Empire fields in 
southern Oklahoma, and the Ranger and 
Burkburnett fields in North Texas. 


Charles A. Black, 62, Tulsa, retired in- 
dependent oil operator and_ one-time 
member of the Scout Department of 
Sinclair Oil and Gas Company, died 


August 2. 


E. F. Freiner, 51. traffic manager of the 


| Carter Division of Humble Oil & Refin- 





WORLD OIL 


ing Company, died in his home at Bil- 
lings, Mont., August 10. 


J. H. Turner, 67, Tulsa, general superin- 
tendent of the Murphy Oil Company of 
Oklahoma since 1933, died August 11. 


James P. Flanagan, 80, Tulsa, independ- 
ent oil operator and one-time president 
of Sinclair Oil Company of Louisiana, 
died August 12. 


Richard P. Lawrence, 38, Tulsa, depart- 
ment manager with the Oklahoma Mis- 
sissippi River Products Line, Inc., died 
August 12, following an automobile acci- 
dent near Vivian, La. 
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FISHING TOOL DIVISION 
of 


"WHAT YOU WANT = WHEN YOU WANT /T”" 



























The Wilson Supply Fishing Tool man in your area is a 
good man to know when a fishing job comes up. He’s an 
experienced hand at fishing and has the proper tools to 
get the job done right for you safely . . . quickly. Save rig 
time and money when you have a fishing job... call 


Wilson Fishing Tool Division for immediate service. 


MAIN OFFICE and WAREHOUSE - 1301 CONTI STREET ~- HOUSTON, TEXAS 
INTERNATIONAL DIVISION + 45 ROCKEFELLER PLAZA + ROOM 1701, NEW YORK 





WILSON 
SUPPLY 








Associations 








API’s Eastern District Elects Officers 


The Eastern District of the American Petroleum Institute’s Division of Production 
elected officers recently for 1960-61 at its annual meeting in Pittsburgh. Left to 
right seated are: D. C. Hubbard, Ohio Fuel Gas Co., Columbus, Ohio, secretary- 
treasurer; Byron Maxwell, United Fuel Gas Co., Charleston, W. Va., new chairman; 
Wendell S. Moore, Columbian Carbon Co., Charleston, outgoing chairman who was 
named chairman of the district's Advisory Committee, and Nace Mefford, Ashland, 
Oil & Refining Co., Ashland, Ky., vice chairman. Standing left to right are these 
vice chairmen: H. T. Heuple, Manufacturers Light & Heat Co., Pittsburgh; Melvin 
Sauter, Sun Oil Co., Mt. Pleasant, Mich.; Earl Linn, Hiawatha Oil & Gas Co., 


Pittsburgh; J. 


Robert Hornor, Delaware Gas Co., Clarksburg, W. Va., and John 


Kime, Preston Oil Co., Columbus. Also elected vice chairmen, but not shown were: 
H. J. Magner, Delta Drilling Co., Pittsburgh; W. C. Best, Gulf Oil Corp., Evansville, 


Ind.; W. F. 


Eiting, Humble Oil & Refining Co., Mattoon, III; L. 


T. Evans, East 


Ohio Gas Co., North Canton, Ohio, and Fred Moran, independent, Owensboro, N. Y. 





Drilling Practices School 
Starts Classes in September 


Dr. C. C. Navaro, head of the Depart- 
ment of Petroleum Engineering, South- 
western Louisiana Institute, will supervise 
the first Gulf Coast School of Drilling 
Practices. The school is sponsored by the 


American Association of Oilwell Drilling 


Contractors, in cooperation with the De- 
partment of Petroleum Engineering at 
Southwestern Louisiana Institute, at La- 
favette, La 

Classes will be held in the H. Flood 
Madison Engineering Building at South- 


Enrollment will be limited to 


1) men, on a first come-first served basis 


western. 


Tuition will be $240 per scholarship for 
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the four-week course, Date s ton the S¢ hool 
are September 12 through 16; September 
19 through 23; October 


and October through 


Condon MacKay Elected New 


President of Tulsa Landmen 
Condon MacKay, director of public 

relations, Carter Division, Humble Oil & 

been 


{ 


10 through 14, 


1 


Refining Company, Tulsa, has 
elected 1960-61 president of the Tulsa 


Landmen’s Association. Other officers in- 


clude: C. O. Stark, Phillips Petroleum 
Company, Bartlesville, Okla., vice presi- 
dent: R. W. Bayliss, Sinclair Oil and 
Gas Company, Tulsa, secretary, and 
Gerald V. Ramsey, Kewanee Oil Com- 


pany, Tulsa, treasurer. 


Field Tested and Approved 


150 psi working pressure 


WORLD OIL 


Ohio Oil and Gas Association 
Elects Officers for 1960 


R. L. (Dick) Vockel, head of the 
Waverly Oil Works, was elected presi- 
dent of the Ohio Oil and Gas Assoc la- 
tion for 1960, succeeding J. W. Straken. 

R. C. McConnell, Clinton Oil 
pany, is vice president; S. A. Anderson, 
National Gas and Oil Corporation, treas- 
Ira M. Korst, executive secre- 


Com- 


urer, and 
tary. 


W. B. Belknap Named New 
Well Log Analysts President 
William B. Belknap, Phillips Petro- 


leum Co., Bartlesville, Okla., is the new 
president of the Society of Professional 
Well Log Analysts, succeeding Frank S. 
Millard, Carter Division, Humble Oil & 
Refining Co., Tulsa. Other officers 
elected were: J. Henry Blackburn, Sun- 
ray Mid-Continent Oil Co., Tulsa, first 
vice president; Ray L. Braeutigam, Sin- 
clair Oil and Gas Co., Tulsa, second vice 
president; L. Guy Huntley, Carter divi- 
sion, Humble Oil & Refining Co., Okla- 
homa City, secretary-treasurer; Anthony 


V. Messineo, Atlantic Refining Co., Dal- 


las, editor: members-at-large, R. G. 
Hamilton, consultant, Tulsa, and Paul 
W. Hull, Standard Oil Co. of Texas, 
Houston 


Colorado Petroleum Council 
Names J. M. Riddell, President 


J. M. Riddell, Gulf Oil Corporation, 
Denver, was elected president of the 
Council as_ the 


Colorado Petroleum 


Council concluded its first anniversary 


meeting for executive members. Some 


60 executive members attended the two- 
the state-wide volunteer 
for all 
ments of the petroleum industry. 
Other officers elected for the 1960-61 
Council are: Collis P. Chandler, Jr., pres- 
ident of the independent oil producing 
firm of Chandler and Simpson, Denver, 
Dunstan, The 
California Company, Denver, secretary- 
and A. C. (Bill) Rose, Jr, 


re-elected executive 


dav meeting of 


public affairs organization seg- 


first vice president; C. O. 


treasurer, 


Denver, who was 


vice president. 
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sanhZ Foreign guests who were in attendance 
Associations at a recent Houston Chapter NOMADS 
meeting were (front row, left to right): 
Jake Howland, Mene Grande Oil Com- 
pany, Venezuela; Fred Schnars, Camco, 
Inc., Mexico; Jim Bridges, Jim Bridges 
Company, Mexico; Jacques Fouchet, 
French Consulate, Houston; G. W. Berry, 
A-Z Export Company, Venezuela, and 
Tom Hall, General Geophysical Com- 
pany, Houston, speaker of the evening. 
Back row, left to right, David Wood, 
Houston Oil Field Materials Co., Hous- 
ton; Herbert Kuerzl, Mobil Oil Com- 
pany, Germany; Robert Ray, National 
Tank Company, Venezuela, and A. J. 
, Organ, Reed Roller Bit Company, 
Foreign Guests of Houston NOMADS Colombia. ; 








Lafayette Geological Society 
Elects New Officers for 1960 
S. A. Spencer, Phillips Petroleum 
Company, has been elected president of 
the Lafayette Geological Society for the 
year 1960. Adam Perez, Schlumberger 
Well Surveying Corporation, was named 
vice president; W. S. McAllister, Texas 
Eastern Transmission Corporation, sec- 
retary, and Julian Morgan, Tidewater 
Oil Company, was elected treasurer. 
Elected to the executive committee 
were: E. V. Harrison, Sunray Mid-Con- 
tinent Oil Company; William W. Henry, 
Union Oil Company of California, and 
Jack P. Martin, consulting geologist. 






ND SINTERCUT 


For fishing at its best 


- ; 
% 47 After you have tried the rest, then try the 
4B] best. Check these outstanding features of 
Diamond Sintercut: 


1) More uniform grades of sintered 
carbide 


2) More uniform particle size of 
sintered carbide 





3) Sintered carbide for each rod 
precision-weighed on gram scales 





FE. Johnson W. Wilson r,s 
2 r 
W. Wilson Honored By PESA Tt ; ‘ 4) Fast delivery on composite rods 
For Outstanding Services 1 & made to customer’s specifications 
Wallace Wilson, president of Wilson io ‘ie. 
Supply Company, was honored by the oe S < 5) Rods available either bare or 
Petroleum Equipment Suppliers Associ- 4 m < i 
ation for his outstanding services as wy & ty flux coated 
president of the association during 1959- ry oy Ve 
1960 with a plaque commemorating his & > > 
tenure in office. Newly elected PESA x s *trade name 
™ 


President Elliott Johnson, vice president 
and general counsel of Schlumberger 
Well Surveying Corporation, presented 
the plaque to Wilson at the organiza- 
tion's annual meeting in Banff, Canada. 


R. W. Owens Presented } : =~ 
AAPG George C. Matson Award a & SS ; 


Raold W. Owens was presented the 
George C. Matson Award at the Forty- 
— Annual Meeting of the American 
AASSOC lation of Petroleum Geologists re- ‘ : a ” 
cently for his paper ‘“Florida-Bahama ye The GEM of the hardfacing industry. 
Platform.” Owens is a district geologist 
for Humble Oil & Refining Company 
at Tallahassee, Fla. 
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Congrats and $25 for this quip to G. A. KRAFT, 1# Van Berwaerdeweg, The Hague, Netherlands 








“Rat hole 


digger.” 





To the men on the rig and the men at headquarters ... Lone 
Star casing, tubing. and line pipe mean fine steel stamina and 


the convenience of quick supply so important in the oil and 


gas industry. 

Quality control is basic at Lone Star ...from ore to finished 
products. Ultra modern manufacturing facilities plus multiple, 
exacting inspections guarantee absolute satisfaction with 
Lone Star API Pipe 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal! 





© 1956 Lone Star Steel Company 
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EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Noah E. Hull Named 
NSPE President for 1960 


Noah E. Hull, vic: 
president and general 
manager of the 
Hughes Gun Com- 
pany and assistant 
to the vice presi- 
dent, manufacturing, 
Hughes Tool Com- 
pany has been elect- 
ed president of the 
National Society of 
Professional Engi- 


heers., 


N. E. Hull 


Hull has served as 

National Society vice president for the 
Southwestern Region. He has long been 
active in the San Jacinto Chapter of 
the Texas Society ot Professional Engi- 
ieers Conference, and is a former chair- 
nan (1955-58) of the Professional Engi- 
neers Board for Industry. : 
Six regional vice presidents and a 
treasurer were also elected by the 56,000- 
member engineering group for the ad- 
ministrative year which began in July 
The new vice presidents are: W. Ear! 
Christian, New Brunswick, N. J., North- 
eastern Region; R. King Rouse, Green- 
ville, S. C., Southeastern Region; Benja- 
min G. Elliott, Madison, Wis., Centra 
Region; Brandon H. Backlund, Omaha. 
Neb., North Central Region; Thomas T 
Mann, Roswell. N. M.. Southwestern Re- 
gion, and John H. Stufflebean, Tucson. 
Ariz., Western Region. Russell B. Allen, 
Silver Spring, Md., was elected treasurer 


API’s Mid-Continent Group 
Picks J. Albright Chairman 


John D. Albright, Cities Service Oi 
Co., Bartlesville, Okla., has been elected 
chairman of the American Petroleum In- 
stitute’s Mid-Continent District. 

Albright succeeds H. A. Nedom, Am- 
erada Petroleum Corp., Tulsa. Nedom 
was named chairman of the district’s 
advisory committee. Douglas Johnson, 
Johnson-Fagg Engineering Co., Tulsa, 
was elected district secretary-treasurer, 
succeeding W. E. Barfield, with S. M. 
Jones Co., Great Bend, Kan 

District vice-chairmen elected were: 
O. C. Atkinson, Cities Service Oil Co., 
Great Bend, (Western Kansas); Frank 
Storm, Jr., independent operator, Ama- 
rillo, Texas, (Texas Panhandle); John 
Dailey, Humble Oil & Refining Co., 
Carter Division, Seminole, Okla., (Semi- 
nole Area); C. T. Asay, Pan American 
Petroleum Co., Duncan, (Southwestern 
Oklahoma); D. H. Winchell, Sohio Petro- 
leum Co., Pauls Valley, Okla., (Golden 
Trend); Trecka R. Jones, Gulf Oil Corp.., 
Oklahoma City, (Central Oklahoma); 
Herman Moss, M. & M. Oil Well Serv- 
ice Co., Cushing, Okla., (Drumright 
Area); and William F. Root, Phillips 
Petroleum Co., Ardmore, Okla., (Ar 
buckle Area). 

Election was held during a three-da’ 
Mid-Continent District meeting in 
Wichita. 
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workover tubing: 





Midland, Texas Odessa, Texas 
Oklahoma City, Okla. 
tt 


The New Harty-Griffin 
1” “WS”> Connection 


> the 


reduces belling of box ends 
on workover operations 


No-shoulder design and low make-up torque 
reduce down time and repair costs on your 


HARDY-GRIFFIN 


ENGINEERING CORPORATION 
A Division of Atlas Pipe Inc. 


14522 S. Main St., HOUSTON, TEXAS, Tel. GYpsy 9-9250 


New Iberia, La. 


Tulsa, Okla. 
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Jimmy T. Watson has been made assist- 
ant to. the 
Wilson Supply Company. He will operate 
out of the Houston general office and 
will assist S. G. (Doc) Wyatt, manager 
of Wilson stores. 


manager of stores for the 


Ben L. Berry has been named domestic 
sales manager for Tuboscope Company. 
He will have charge of sales within the 
continental limits of the United States 
and will work as an assistant to the mar- 


keting managel 


E. R. Phillips has been appointed man- 
ager of the Rocky Mountain Region for 
Bethlehem Steel Company. Phillips will 
headquarter at Denver 


Ray E. (Flash 
pointed regional sales manager of the 
Mid-Continent and Permian Basin areas 
and the Dallas-Fort Worth District for 
Baash-Ross Division of Joy Manufactur- 
ing Company. 


Gorman has been ap- 





J. M. Jackson 


V.L. Forsyth 


Val L. Forsyth has been appointed vice 
president, and } 8 M. Jack Jackson has 
been appointed sales engineer for Udell, 
Inc. 

Wallace McDivitt has been appointed 
general manager of Ken de Venezuela. 
He was previously manager of the East- 
ern Venezuela division with headquarters 
at Anaco. R. P. (Bud) Hayes, Jr., will 
be the new resident engineer at Anaco, 
and A. F. (Bud) Walden will continue 
as manager of the Western Venezuela 
division with headquarters at Maracaibo. 


Thornton F. Bradshaw has been elected 
to the board of directors of the Atlas 
Powder Co. 


R. D. Shay, general field engineer at Big 
Lake, Texas, for Schlumberger Well Sur- 
veying Corporation, has been moved to 
Artesia, N. M., as sales engineer; W. B. 
Jackson, sales engineer at Beaumont, 
Texas, has been assigned to Liberty, 
Texas; T. G. Evenson, general field en- 
gineer at Cut Bank, Mont., has_ been 
moved to Newcastle, Wyo., as sales en- 
gineer; S. J. Russen, location manager at 
Grand Junction, Colo., has been named 
sales engineer, and F. D. Fulkerson, 
location manager at Kermit, Texas, has 
transferred to the Northwest Texas area 
as area staff specialist. 
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PARAFFIN INHIBITOR 


This new Dowell material operates 
On an entirely different principle. 
[he chemicals used do not dissolve 
paratfin, but are actually designed 
tO prevent its deposition. Small 
KMounts of the inhibitor are in- 
jected into the well periodically in 
Same manner as corrosion in- 
ubitors. Careful preparation of the 
Mell is required before the treat- 
ment begins 


“FRAC GUIDE” 


This Dowell collection of charts 
and formulas is arranged to aid in 
the more effective engineering of 
fracturing treatments. With the 
“Frac Guide” Dowell engineers 
can help you select the proper type 
and volume of fracturing fluids, 
sand sizes and quantities, injection 
rates and treating procedures — to 
give optimum results at the lowest 
possible cost. 














FRAC GUIDE 
DOWELL 


PU a 
OlL AND GAS WELL FRACTURING 
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James R W ard, Baash-Ross 
Joy Manufacturing Company, dis 


les representative, 


| 1, . n. \lt 
N ! \lberta | ( 
Carl L. Brown has ned Macco Oil 
shears ( ey same Inc., | 
eer. Brown was formerly with The 
\ Ref ( 
yess pate formerly ] r, ha 
d head of Parkersburg 
Rig & Reel Ce ompany’ s Coffeyville, Kat 
rations. He wi | ! ONS for 





OILFIELD 


TRANSPORTATION 
EQUIPMENT 


OILFIELD FLOAT 
Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 30’ 0” long and 8’ 6” wide, folding 
support legs and inverted 36” fifth wheel. 
Float on 11.00 x 20 — 14-ply tires. 





OILFIELD FLOAT 


Hands-England 25,000 Ib. capacity single 
axle Oilfield Float 24’ 0” long and 8’ 0” wide, 
folding a. legs and SAE king pin 11.00 
x 20—12-ply tires. Steel stake sides. 


HANDS-ENGLAND OILFIELD EQUIPMENT LTD. Works Road, Letchworth, Herts., England. 


Telephone: Letchworth 600 


134 


Division of 


Telegrams: Oil, Letchworth. 


For more data on advertised products, use Readers’ Service Cards, last page 


engineering, manufacturing, production 
and all sales services for the plant. Gene 
Kaefer, is now manager of the Engineer 
ing and Sales Services Department He 
was a product manager of the company’s 
Hydromatic Brake-Hydrotarder product 
group. Richard Bardon, newly appointed 
purchasing agent, will report to Kern. 
Lom Sands, plant controller, and Melvin 
Jones, hadi all production activities, 
will also report to Kern 

W. H. Newman has been elevated to gen- 
eral manager and B. ™ Skip Sciv ally, 
rormer manager, has een pre ymoted to 
manager of no Fishing Tool Division of 


Wilson Supply Company. Both Newman 


nd Si 


It Houston 


ivallv will headquart I 





OILFIELD TRUCK AND FLOAT 


Thornycroft Sandmaster 252’ wheel base Oilfield 
Truck. Hands-England full Oilfield Body. 60,000 
Ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin. 

Hands-England 75,000 Ib. capacity, tandem axle 
Oilfield Float 30’ 0” long and 9’ 6” wide, folding 
support legs and inverted 36” fifth wheel. 

Truck and Float on Michelin 18.00 x 25. Sahara 
“X”’ sand tires. 





OILFIELD TRUCK AND FLOAT 

Scammel Constructor 261’’ wheel base Oil- 
field Truck. 

Hands-England 75,000 Ib. capacity tandem 
axle Oilfield Float 30’ 0’ long and 9’ 6” wide, 
es support legs and inverted 36” fifth 
hee 
my Tock and Float on 14.00 x 20—18-ply tires. 


| 
| 

















Cables: Oil, Letchworth, England. 
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has been named man- 
and Paul J. Natho has been 


eT ot the 


Glen Tableman, 


ager ot 


sale a 


named mana: newly created 


Market Development Department for 
W-K-M. Division of ACF Industries. Ross 
Spencer is now manager of the Market 
Research Department, Southwest Dis- 


trict; Gaston T. White, area supervisor 
for the Lafayette, La., area, was named 
manager, Southeast District, and William 
Gifthorn, supervisor of sales for North 
Louisiana and East Texas, was named 
manager, Mid-Continent District. 

A. H. Quay has joined Hardy-Griffin 


as di- 


Engineering Corporation, [louston, 


rector ot lechnic al 


Services. Quay and 
Joe Safford, vice 
president of Hardy- 
Griflin, are now in 
Europe to check on 
activity of licenses ol 
Hardy -Griffin serv- 
ices abroad Quay 
will be connected 


with Atlas Pipe Inc., 
a Division of Hardy- 7 


Griffin. He ake : aS 


his headquarters 
\. H. Quay 





will m 
Houston. 


Russell D. 


] 


Vaught has been 
district manager of the Okla 
Panhandle and North Arkansas 
tions of Drilling Equipment Manufactur- 
ing Company. 


appointed 
homa, Texas 


opera- 


James A. Kepley has been appointed dis- 


trict engineer for the Oil Field Equip- 
ment Division of Delta Tank Manufac- 
turing Company, Inc. Kepley will head- 


quarter in Delta’s Midland, Texas, 


bran h offic e. 


David A. Carnahan has been added to 
the California force of the Hydril 
Company. For years Carnahan was 
vice president and chief engineer for an 
international drilling firm in 
California. 


sales 


two 
contracting 
Mason B. Jones has been appointed fac- 


tory sales representative for Jones sucker 
rods for the S. M. Jones Company. 


Jones will cover the district which in- 
cludes East Texas and a part of West 
Central Texas, as well as assist the pres- 
ent representative in Dallas and Fort 
Worth. 


Raymond E. Morton has been employed 
to represent Larkin & Company, Inc., in 
the areas of Southeast Kansas and North- 
east Oklahoma. He will have an office 
and warehouse in Bartlesville, Okla. 


R. E. (Bob) Suter has been named sales 
manager for geophysical and exploration 
rock bits for Varel Manufacturing Com- 
pany of Dallas, for both and 
foreign sales. 


domestic 


Thomas M. Hogan has been made man- 
ager of Jones & Laughlin Steel Corpora- 
tion’s export sales office in New York. 
Hogan succeeds the retired Park B. 
Turner. 
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Suppliers’ notes 





Earl F. Snow has been appointed oper- 
ations manager for Baash-Ross Division 
of Joy Manufacturing Company. Snow 
all the company’s manu- 


| supers ise 


Wi 

facturing facilities located in Houston, 
Oklahoma City and Canton, Ohio. 
Terry W. Russell has joined Interna- 


tional Controls Corporation as vice presi- 
dent of sales and a member of the board 


f directors. 


Charles M. Brinckerhoff has been elected 
director of ACF Industries, Incorpo- 
rated. 





D. H. Mathews 


C. M. Brinckerhoff 


Dan H. Mathews has been promoted to 
the newly created position of assistant 
advertising manager of Magnet Cove 
Barium Corporation (Magcobar), in 
Houston. He was formerly a sales and 
service engineer, Drilling Mud Depart- 


Hurst D. 


man at 


Reynolds, formerly a_ field 
Morgan City, La., has been 
store manager atl the same 
location for Continental-Emsco Com- 
pany. Other promotions and_ transfers 

lude: Billie Ray McKinney promoted 
manager at Citronelle, Ala.; 
Robert P. Pope is the new store manager 
at Rock Springs, Wyo.; Thomas A. Mann 
and Clifford W. Ligon have pro- 
moted to division sucker rod specialists. 
Mann is located in Oklahoma City, and 
Ligon is stationed in Houston; Murry D. 


promoted to 


to store 


been 


Seiley is now a district service manager 
at Casper, Wyo.; Robert L. Collier, store 
manager at Rock Springs, Wyo., has 


ved to Casper; James C. Ellis, store 
) now at Lake Charles, La., 
transferring from Morgan City; Nixon 
J. Barker, DB specialist, has moved from 
Rane ly, Colo.. to St rling, and Sanford 
H. Shocklee, district manager, has moved 
his offices from El Dorado, Ark., to 


Shreveport, La., in the same district. 


nanager, 1S 


R. J. Howenstine has been named man- 
ager of the San Antonio, Texas oil field 
equipment office of Delta Tank 
Manufacturing Company, Inc. 

Robert H. Randell has been appointed 


a vice president of Aero Service Corpo- 
ration by the company’s board of direc- 


sales 


tors 


John Dale Vineyard has joined the 
Hardy-Griffin Engineering Corporation 
sales force in Odessa. Texas. 


Howard Kaylor has been promoted to 
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the position of field sales manager for 
the oil field equipment plants of The 
Parkersburg Rig & Reel Company. Kay- 
lor now assumes complete responsibility 
for Parkersburg oil field sales activities, 
including personnel sales training. 


Dwight G. Barnhardt, formerly a district 
Tubular representative for Continental- 
Emsco Company, has been promoted to 
sales manager of Fibercast Company. 
Fibercast is operated by Continental- 
Emsco, both are divisions of The Youngs- 
town Sheet and Tube Company. 


Mel Woods has been appointed plant 
manager at Jennings, La., for Hunt Tool 
Company. 


I. D. 


seals. 








c-608 
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R. L. Morris has been appointed 
regional field development engineer at 
Houston for Schlumberger Well Survey- 
ing Corporation. Also, Louis L. Raymer 
has been transferred to the headquarters 
staff. He was a special services engineer. 


Godfrey Cajthmal, former store man- 
ager at Edmonton, Alta., for Continental- 
Emsco Company, has been promoted to 
district manager of C-E’s newly estab- 
lished Calgary, Alta., district. This in- 
cludes Southern Alberta, Saskatchewan 
and Manitoba. Reinaldo C. Gonzales, 
former sales engineer at Anaco, Venezu- 
ela, is now store manager there; Carl R. 





igs 


SLIDING SLEEVE 


dependable shifting 
action with positive 
low-friction, dual seals 


Installed in single or multiple tubing strings, the 
new Camco Type C Sliding Sleeve can be used for 
killing wells, spotting acid or fracturing, and provides 
a means of circulation for permanent-type well com- 
pletions. It is well suited for directing flow from 
casing to tubing. Any number of sleeves may be run 
in a tubing string and operated selectively with shift- 
ing tools in common use. 

Collar O. D. and essentially full-opening tubing 
are ideal for multiple completions. Tensile 
strength exceeds that of P-105 tubing. Type C Sleeves 
are corrosion resistant and feature pressure relief 
slots and low friction, high pressure circulating-port 


For more information, contact your CAMCO repre- 
sentative or write: 





P. O. Box 14484 + 7010 Ardmore Street « Houston, Texas 
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\lta. Other appointments include: Jack 
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machinery and equipment sales at Mid- 
Hopper has been promoted to DB spe- land, Texas: O. V. Coke as district engi- 


as assistant district engineer- 





cialist at Hobbs, N. M.; and Paul J. neer-machinery and equipment sales and 
McKinzie and Jack D. Rhodes are new — service at Wichita, Kan.; W. E. Hanby as 
pump shop foreman, McKinzie at Dun- field representative at Houston; Oscar 


can, Okla., and Rhodes at Monahans, W. Mykleby, field representative at 
lexas, and Bobby J. Perry, district DB Brookhaven, Miss.; Albert L. Jacob as 
specialist, has been transferred from field representative at Pettus, Texas: 
Salem. Iil.. to Evansville, Ind Edward W. Metters and Curtis T. Deehr, 
held representatives at Long Beach, Calif., 
and Harold E. Throop field representa- 


tive at Ventura and Coalinga, Calif. 


C. S. Hightower, field engineer for Tex- 
Tube. Inc.’s Gulf Coast area, has been 
transferred to the firm’s Dallas offices 


Thomas M. Harvey has been named BE. W. Brant has joined the sales force 
maneger-machinery sales for U.S. Steel's of W. C. Norris, Manufacturer, Division 
Oil Well Supply Division at Calgary, of Dover Corporation of Tulsa. Brant 


ALWAYS 



















DEPENDABLE 


JENSEN JACKS have grown up with the oil industry. For over 
40 years—since 1919—JENSEN has been manufacturing 
rugged, dependable jacks like this big Model 16 Rotary 
Balanced Unit operating in Oklahoma. They cut operation 
cost for successful producers wherever oil is found. 


Get the full details on JENSEN JACKS by dropping a card or 
letter to us at Coffeyville. Better still—ask about JENSEN JACKS 
AT YOUR LOCAL SUPPLY STORE. 


Made by JENSEN BROS. MFG. CO., INC. P. 0. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, NW. Y. 








has been assigned to the company’s Gulf 
Coast sales division and will headquarter 
in Houston. 








a 
: > 
i 
1 
7 
\ 
F. G. Fabian, Jr. Charles Kuhn 


F. G. Fabian, Jr., has been promoted to 
the position of executive vice president 
of Dresser Industries, Inc. Fabian had 
been president and general manager of 
Dresser Manufacturing Division at Brad- 
ford, Pa., a Division of Dresser Indus- 
tries. Also, Charles Kuhn, who has been 
vice president and sales manager of Dres- 
ser Manufacturing Division, has been 
promoted to president of the Pennsyl- 
vania subsidiary. 


Joseph B. Willmering has been appointed 
assistant manager-oil country tubular 
products for U.S. Steel’s National Tube 
Division. 


Frank A. Proctor, Jr., has been named 
assistant division manager for the West 
Texas area for Rector Well Equipment 
Company. Proctor will be working with 
W. P. Knight, division manager, serving 
all West Texas and East New Mexico 
from the Midland, Texas, office. 


J. V. Bond, Jr., has been named _ Pitts- 
burgh Division sales manager, and Bill 
McIntyre has been named southwest zone 
sales manager for Tuboscope Company. 


Bill Neilson has been appointed quality 
control manager of Smith ‘Tool Com- 
pany 


Leschen Wire Rope Opens 
Oklahoma Office-Warehouse 

Lesc hen Wire Rope Division, H. K. 
Porter Company, Inc., has opened a dis- 
trict office and warehouse in Oklahoma 
City 

The new office will serve as headquar- 
ters for the Midwest sales district which 
includes Oklahoma, Texas, Kansas, Ne- 
braska, Colorado, Wyoming and South 
Dakota. Hugh Bergin, district sales man- 
aget, will be in charge. 


Liberty Manufacturing Ends 
First Phase of Expansion 


Liberty Manufacturing Company _ has 
announced the completion of the first 
phase in a one-half million dollar ex- 
pansion program which is to be com- 
pleted in two phases. The first phase 
involved a significant increase in floor 
space in both plant and office in the 
Fort Worth firm, as well as the addition 
of new manufacturing equipment. 
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0 Thermal Distortion. Here’s why: A non-wedging, split cylindrical core seals without wedging. Only the downstream core half 
pressed against the body by line pressure. It literally ‘floats’ into position to compensate for thermal or physical distor- 
The upstream core half is held lightly against the body only by spring pressure. The circular sealant groove is positioned 
heaviest section in the valve body thereby eliminating distortion and effecting a perfect seal in this critical area. Sealant 
rced automatically — by line pressure itself — through two semi-circular grooves around the downstream port. Leaks are 
y Stopped before they begin 
Mission features a full hole, round opening valve with no restrictions, no turbulence. Regular round opening valves are also 


jilable. The wide selection of more than 315 valves to choose from, the Mission guarantee, and the Mission Valve Renewal 


y combine to make Mission your best and most economical buy. 


MISSION MANUFACTURING CO. P BOX 4209, H TON, TEXAS CABLE ADORE ‘““MISSCO"’ 
T OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK « In the United Kingdom: MISSION MANUFACTURING CO., LTD., 
ver Square ’ W. 1 England ° ble addre MISSOMAN 
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Baker Oil Tools Moves 
Research Center to Houston 


Baker Oil Tools, Inc., recently an 
nounced the move of its research head- 
quarters from Los Angeles to Houston 
Hf. Hl. Fisher, former chief product engi- 

for the company’s Houston facili- 
ties, has been named chief research engi- 
neer to head the activities in Houston 


Baker who has been 
appointed manager of Bakers Mexican 
, Baker-Herramientas Petroleras, 


| sher succeeds ] R 


subsidiary 


>. Ai, 


: * rT Raabe, = AN da LIN 


SS = 


5 Sener 


et Se 





J. D. Keithahn, former research engi- 
heer in Los Angeles, 
chief product engineer in Houston, 
ceeding Fisher. J. F. Muse will continue 
as chief product engineer in Angeles. 

Improvements will be made in_ the 
facilities at both Los Angeles and Hous- 
ton as part of the company’s increased 
emphasis on research and development 
‘| he expanded researe h 
include test cells 
extremely high 
encountered 


has been named 


Suc- 


Los 


of new products. 
center in Houston will 
for testing under 
pressures and temperatures 
A cased dry hole with der- 


tools 


in deep wells. 
rick and drawworks will make it possible 
to test and manipulate tools under actual 


down hole conditions 


> AS Se Pe 





Your well doesn’t wait 
for a Butler tank 


Next time you bring in a well, get into full production sooner. 
Call your nearby Butler distributor for fast service on Butler 


bolted steel tanks. 


Each Butler distributor stocks a full assortment of tanks. 


stairways, walkways and equipment in key oil producing 


areas. Well-trained crews offer fast, expert erection service. 

All Butler bolted tanks are pre-engineered to meet exact- 
ing A.P.I. specifications, and are available in capacities from 
100 to 10,000 barrels. Non-skid Butler stairways and walk- 


ways assure complete 


safety and can be used for many jobs. 


For fast service—when and where you need it—check below 
for your nearest Butler tank distributor. 


Flowers Tank Co., 
New Harmony, Indiana; 
Greensburg, Ky. 


Baton Rouge, La. 


Delta Tank Manufacturing Co. Inc., 


Branches and offices throughout 


Canadian Distributor — 
Oil Field Services, Ltd., Estevan, 
Saskatchewan; Edmonton, Alberta 


Mid-Continent, Gulf Coast and 


Rocky Mountain oil fields. 





BUTLER MANUFACTURING COMPANY 


7466 East 13th Street, Kansas City 26, Missouri 


Manufacturers of Equipment for Oil Storage and Transportation, Farming, Outdoor Advertising, 
Metal Buildings + Contract Manufacturing 


Factories at Kansas City, Mo. * Minneapolis, Minn. 


« Galesburg, Ill. « 


Richmond, Calif. « Birmingham, Ala. 


Houston, Texas « Burlington, Ontario, Canada 
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R. O. Shaffer 


J. R. Richards 


Industry Inspection Company 
Organized in Houston 


Formation of a new oil industry inspec- 
has been announced by 
Welex President, Ray O. Shaffer. 

Phe company, International In- 
spection, Inc., or ‘Triple-Eye, 
in ultrasonic inspection of oil field tubu- 


tion company 


new 
specializes 
lar goods and retinery and petrochemical 
plant piping and 
Priple-Eve is a subsidiary of Welex, Inc., 
wireline service company with headquar- 
ters in Fort Worth. Welex is a subsidiary 
of Halliburton Company, Duncan, Okla. 

lriple-Eve recently purchased all ultra- 


for cor rosion 


vessels 


sonic patents, processes and other assets 
of Electro-Circuits, Inc., a former sub- 
sidiary of Automation Industries, Inc., 
Los Angeles. 

Officers and directors of Triple-Eye 
are Rav O. Shatfer, chairman of the 
board; Walton J. Greer, vice chairman, 
Houston; J. Randolph Richards, presi- 
dent, Pasadena, Calif.: H. K. MeArthur, 


executive vice president, Fort Worth, and 
T. G. Bogle, vice president, and 
advertising, Fort Worth. 

H. T. Jarmon of Fort Worth, is secre- 


sales 


tary-treasurer. Other directors are H. B 
Hurley, Houston, and T. W. Painter, Fort 
Worth. C. R. Sumner of Fort Worth, 


formerly operations engineer with Welex, 
has joined Triple-Eye as operations 


manager. 


Fred E. Cooper, Inc. 
Completes Expansion Program 
Fred E. 


just com- 


expansion 


Inc., has 
building 


Cooper, 
pleted the biggest 

program in the 42 years history of the 
company. The new facilities have been 
built at 3232 Sand Spring Road, Tulsa, 
where the present plant was constructed 
and opened in 1937. The prese nt plant 
is the third site occupied by C sooper since 
being established in Perry, Okla, in 1918. 


Garrett Oil Tools Appoints 
New Foreign Representatives 


Garrett Oil Tools, Division of US. 
Industries, Inc., has appointed a number 
of new foreign agents to handle sales 
of Garrett equipment in various overseas 
areas. 

James Bayliss, Brisbane, Australia, will 
represent Garrett in Indonesia, Borneo, 
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Rugged as a mailed fist... 





Shock... pressure... heat—none of these 

affect the accuracy of your durable Totco 
Recorder. Constantly modified and 
improved, Totco Recorders are built to take 
it! No wonder more Totco instruments 

are now in use than any other make. 

Be sure you know, use TOTCO! 





Technical Oil Tool Corporation 1057 North La Brea Avenue + Los Angeles 38, California 


EXCLUSIVE DISTRIBUTORS: California—The Republic Supply Company of California; Domestic—The Continental-Emsco Company, a division of 
Youngstown Sheet & Tube Company; Canada—Oil Well Supply Division, United States Steel Corporation; Export—Lucey Export Corp., New York City 
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Eliminate 
the expense and 
trouble of valve 
lubrication with 
HANMER PLUG VALVES 


Hamer Plug Valves are unsurpassed for sure sealing, ease of operation and low 
maintenance cost. Being non-lubricated they not only eliminate the cost of lubrica- 
tion but also prevent contamination of line product. The powerful plug adjusting nut 
acting as a screwjack is a positive means of raising and lowering the plug when 


operating the valve 


The plug and body seats are finished on special grinding machines and individually 


matched for precision fit, assuring smooth operation and perfect sealing. 


Hamer Plug Valves are available in sizes 2” through 12” in working pressures to 
600 Ibs. W.0.G. Ask your Hamer Valve Specialist for complete specifications and 


applications of Hamer Plug Valves. Write for new catalog. 





IPMENT MFG. CORP. | ~"" 











9 @ / WELL EQU 
\) cu HOUSTON. TEXAS nek 


od Division of CHIKSAN COMPANY a subsidiary of MC 
FOOD MACHINERY AND CHEMICAL CORPORATION ® 


weEco CHIKSAN HAMER HAMER 
UNIONS SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 
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Australia, New Guinea, New Zealand and 
the Philippines 

In West Germany, Garrett will be 
represented by Edeco Germany, 
G.M.B.H., Hamburg, Germany. In Spain 
and the Spanish Sahara, the new agent 
is Anglo-Espanola de Electricidad, S.A, 
Barcelona, Spain. Macridge Petroleum 
Equipment-Supply Company S.A.L., Bei- 
rut, Lebanon, has been named represent- 
ative for Lebanon, Bahrein, Saudi Arabia, 
Kuwait, Syria, Jordan, Greece, Oman, 
Neutral Zone and Qatar. The new agent 
for Trinidad is British Scientific Com- 
pany, San Fernando, Trinidad. 


Plastic Applicators Plan 
New Pipe Coating Plant 


Plastic Applicators, Inc., have begun 
construction on a new 290,000 — pipe 
coating plant near Morgan City, La. The 
new plant will increase’ the — firm’s 
monthly pipe handling capacity by 25 


percent. The new Bayou Boeuf plant, 
when completed, will also SCTVe as a 
materials stocking point for Southern 
Louisiana and Mississippi and will speed 
delivery of treated pipe throughout that 
area. Similar installations are in Harvey, 
La., Odessa and Houston, Texas, where 
' 


ers 


the firm makes its headquat 


New Montana Store Opened 
By National Supply Company 


The National Supply Company _ has 
opened a new oil field supply store in 
Roundup, Mont 

J. L. Radden, formerly store managet 
at Glendive, Mont.. has been transferred 
to Roundup as manager. The store is 
inder the jurisdiction of Luther M 
Miller, manager of the Northern District 


ot National Supply's Northwest Division 


The new store replaces one operated 
by the company since 1952 at Glendiv 
and will serve the same area. A down- 
well pump service shop will be retained 


at Gle ndive 


Shaffer Tool Works 
Buys Los Angeles Firm 


Shaffer Tool Works. Brea, Calif., re- 
cently purchased the Los Angeles Steel 
Casting Co. The announcement was 
made by R. H. McAllister, president of 
the steel casting company. 

The steel casting firm has the largest 
capacity in the southland California area 
for unmachined steel castings and_ pro- 
duces approximately one-third of the 
total steel casting tonnage used by in- 
dustries in the greater Los Angeles area. 
It also supplies castings to industries in 
Colorado, Texas, Utah and Northern 
California. 

Aside from new ownership, no changes 
in personnel or policies are planned in 
the long-established operations of the 
Los Angeles company. 
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Varel Manufacturing Company 
To Operate in Algeria 
Varel Manufacturing 


announced the letting of the contract for 


Company has 





a $1 million dollar plant to be built in 
Rouiba, Algeria, for the manufacture of 
rock bits. The new operations will be 
known as Varel Afrique. Varel is the 
first American manufacturer to be granted 
a permit to operate in this area. Varel 
Afrique will operate on the same basis 
as the home plant in Dallas. 




















charge $4 


\ 
RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
Blind box address in our care counts six words. 


Replies forwarded without charge. 


Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 


P. O. Box 2608, Houston, Texas. 





HELP WANTED 











TENNESSEE GAS AND OIL COMPANY 
a division of 
TENNESSEE GAS TRANSMISSION COMPANY 


has career opportunities for 


OFFSHORE DRILLING SUPERVISORS 


for its drilling and production operations in the Gulf Coast area. Prefer men 28 to 48 years of age, 
having a high school education and a minimum of 5 to 10 years experience in drilling and completions. 
At least 2 years of this must be supervisory experience in offshore operations 


including educational background, work experience, and personal history to: 
EMPLOYMENT DEPARTMENT 
P. O. Box 2511, Houston 1, Texas 


(All replies will be held in confidence) 


Send complete resume 



































SITUATIONS WANTED FOR SALE 
®Used Reda Pump, 40 H.P. 110D-33E, 1500 
BPD operating against a head of 2150 feet. 
Pump used 6 months Sell one-half price 
Sales Contact And itisfaction guaranteed Contact Mr Gandy, 
2 Nortex Oil & Gas Corp 1900 Life Building 
Product Sales Promotion Dallas, Texas 
® Two-stage, skid-mounted, belt driven, porta 
peti ur ble, gas compressor with Waukesha 145 GKU 
Aid Seal : power, now in operation on gas pressure in 
: jection maintenance project being converted 
t ike y req to water fiood. P. O,. Box 2162, Wichita Falls, 
Put Relations, Advertising, Sales Texas 
I I nee Member AIME ae ping ane ag YO Lae? 
, ® Two Reda Pumps for 5%” casing complete 
ition including foreign not with control panels, No, 4 cable and _ pro- 
ible Comprehensive knowledge tectors. One with transformer and generating 
drilling, exploration, and prod unit. For additional information contact Ten- 
; : nessee Gas Transmission Company, Box 163 
references. Reply to Box 215-W Great Bend, Kansas. 
WORLD OL, Houston, Texas 
NOTICES - SERVICES 
8 FINANCIAL—Investment Banking Houses 
nd Underwriters reachec ‘o de oO 
FOR SALE nc rwriter ti, hed. Confidential. You 
in send the details of your proposition direct 
thru your attorney to Consultant 817—85l1st 
sl Drills, Auger Drills, Rotaries, Spudders. Street, Brooklyn, N. }¥ 
Ni nd Used Equipment Everything in : 
Si Pressey & Son, Pueblo, Colo. ® Foreign Service Listing of eighty firms 
(Oi Companies and Service Companies) in 
ib l € > ‘ or . - 
. 1 New GARDNER-DENVER (078 that are I aod Conic Gas ee 
OMPRESSORS hn ; : cians or <illed clerical personnel with names 
: his: S o ew Price, INDUS of managers and addresses; $5.00, Reply to 
‘RIAL SUPPLY CO., Wichita Falls, Texas Box 216-W, WORLD OIL, Houston, Texas 
SEPTEMBER 1960 WORLD OIL 
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FOR 
EXPANDING 
SECTION MILLS 
AND HOLE OPENERS 


LOCKMATIC 


...is unequalled in safety, 
performance, and economy. 
There are a dozen reasons. 


+11 Casing mill cutters have adequate 
gauge to mill couplings in stride. 


e SECTION MILL CUTTERS 
@ ROLLER CUTTERS 
e DRAG CUTTERS 





ROTARY 
OIL TOOL COMPANY 


serving the industry over 20 years 
8655 WHITAKER AVE., BUENA PARK, CALIF. 
LAmbert 6-4621 © cable ROTOILTOOL 


other service points: 


BAKERSFIELD—FAirview 4-0431 

VENTURA—Miller 3-4366, L & R Sales 
HOUSTON—FAirfax 3-0854, Cassco Oil Tools 
LAFAYETTE—CEnter 5-4031, Cassco Oil Tools 
HOUMA—UPtown 9-2251, Cassco Oil Tools 
MARACAIBO—7-9231, 7-9232, C.A. Std. Directione! 
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RESTORE 
PERMEABILITY 
with 


CONTRO 


Time - Tested and field 
proved, Control - Flow is 
recognized as the leading 
agent for treatment in re- 
storing permeability in 
MALtie Ms lite MA Ae li-tamelelulelel—te) 
wells. 
4 Outstanding results have 
been achieved in old wells 
| —even better results in 
‘| new wells when CON- 
TROL-FLOW was used as 
the primary treatment... 
also an effective pre-frac- 
Tate Mmil ile B 


,-FLOW 


For further information and 
actual case histories 
call or write 


MUD CONTROL 


LABORATORIES 
INCORPORATED 


| for LEAKPROOF 


PRESSURE-TITE 
Connections... 









SEALING COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes 
all assemblies leak- 
proof and pressure- 
tight. Prevents rust, 
corrosion and joint 
seizure. 






























~~ eee n < 


LIQUID WRENCH 
SP 





LOOSENS 
RUSTED BOLTS 


A powerful blend of fast- 
acting solvents that liter- 
ally” melt the rust away” 
—safe on all metals and 
alloys. 


RADIATOR SPECIALTY CO. 
CHARLOTTE, N. C. 
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SQUEAKS from the 
BULLWHEEL 







































All in Due Time 
Warden: “Tomorrow, vou ll be hor 

ored by having the Governor of the Stat 

in your very cell.” 
Prisoner: “Zat so? Its ; 


had that scoundrel in jail.” 


ibout time they 


Hear! Hear! 
What America needs is a ge 


chiatrist! 


vod §5 psyv- 


Togetherness 
The operator of a downtown depart 
ment store was about to close the doot 
of her crowded elevator when a well- 
tipsy gentleman 
\s the car started up 


the door, 


dressed but obviously 
pushed his way in 
he tried to turn around to face 
but was wedged in so tightly he couldn't 
move. The othe passengers stared into 
his bleary eyes with growing embarrass- 
ment. Finally, when the strain 
quite painful, the drunk cleared his 
throat and remarked, “I expect you won- 
der why I called this meeting.” 


bec ame 


A Determined One 
Joe: “Can I have a cigarette?” 
Moe: “I thought you'd quit smoking.” 
Joe: “I’m still in the first stage. I've 
quit buying.” 


Clever Eh What 

And then there was the little old lady 
who remarked, “Isn't it wonderful how 
these service station people know exactly 
where to set up a pump and find gas!” 


The Race for Space 
“Soon we will be the first to travel to 
Mars, to Pluto, to Venus,” a professor 


WORLD OIL 


told his Russian students. “Are there any 


questions 
\ student 11} the 


back ot the class 


raised his hand. “When,” he asked, ‘can 
we travel to Vienna 
Oh. by the wavy : he had a very 


large funeral 


Don’t Get Smart 
Lady Gorilla: “Keep yout 


: ' 
me—yvyou big ape. 


hands off 


In the Beginning 
Che Russians even claim to have in- 
vented Roman Numerals. 


Act Fast, Bub 
Political Candidate: “Great Scot! I’ve 
won... quick, get out those promises 


and look tol loopholes.” 





SECONDARY RECOVERY 


QOLEUM ENGNG 
* 
s 


i 
STEPHENS ENGINEERING 


by, a? 
Cita racs, 1 





RESERVOIR ENGINEERING 


Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 


Phone 723-2167 
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—j;.multiple staging can mean multiple savings 


THE EXTRA SMALL INVESTMENT YOU PLACE IN A MULTIPLE STAGE 
CEMENTING JOB CAN RETURN BIG DIVIDENDS IN THE FORM OF: 


“ Better full depth cementing! 





More protection against lost circulation by pre-planned straddling 
of known weak formations! 


Less possibility of cement channeling! 


PHERELER TAR 


Lower pump pressures are required! 


HALLIBURTON PRODUCTS - eas that work! 


EC is the key to the job’s success. 
It is designed to open and/or close “on command” from the 
cementing crew through carefully timed placement of opening 
and closing plugs. This tool is designed to route the cement to 
the desired location behind the casing, depending on the stage 





— being placed. Use of two or more “DV” Cementers provides effec- 
tive three stage cementing for the record-breaking depths being 





reached in today’s drilling. 


















lass 
ican M PLUGS are optional methods to 
displace cement slurry and operate the opening and closing 
ry ° 
sleeves in the tool. 
: are usually employed in multistage cementing 
ne to help support the cement column — as in cementing off above 
a weak formation. 
in- R SEAL FLOATING EQUIPMENT is depend- 
able accessory equipment for use with the “DV” Multiple Stage 
Cementer. 
ve 
ses 
These are some of the Halliburton tools which make multiple "DV" MULTIPLE 
stage cementing not only possible — but proven practical. See STAGE CEMENTER 
_ : 
your Halliburton man for all the details. 
ei Service 
(‘enters ae 
* # # 2 ys . y P 
CEMENTING SERVICES ——‘iinit 
Wwe. As av6 thu ‘ i 
A iM fi rom 
: Your Well 
’ 2 
ee 7 
i 
J | COMPANY. DUNCAN, OKLAHOMA 
Macrsennd Vgc <9 FSFE, a, ee 
60 
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equipment and 
services 





walls are mounted on continuous 


‘Knock 
This 


dow n” 


Down’ Housing Unit 
“knoe ks 


making 


| 


hinges and are simply raised in place. 


bolted into side walls 


complete structure 


° ° . ) ? 
into a compact unit, End walls ar 


it possible to reduce shipping costs and frame. Fiber-glass roof is one- 
by as much as 80 percent. New piece construction. | Elder Trailer & 
‘““knock down” units are quickly Body, Inc. Supplements data on Page 
erected with minimum labor. Side — 1734, 1960-1961 Composite Catalog 


For more data, circle El on postcard 


Gas-Condensate Production 
Unit 

\ new gas-condensate production 
unit, called the ‘Thermosiphon Stak- 
Pak, is announced by the manutac- 
turer. Features include a flame arres- 
tor that permits grouping a_ heater 
and a separatol on the same ski to- 
eether with automatic instrumenta- 
tion; thermosiphon feature places 
heat-on-demand in the base of the 
separator; non-freeze type liquid 


valves, and liquid level controls with 


sight glasses. (National Tank Com- 

pany. Supplements data on Pages 

5977-399 960-1961 ite : 

II7/-39I6, 1IGKV-1IG61 Composite For more data, circle E2 on postcard 
Catalog 





New Tubing Head 

Development of an economical 
tubing head for medium and shallow 
wells, where completion and produc- 
tion methods do not require a more 
complex assembly, has been an- 
nounced. ‘Type K tubing head has a 
“full opening” bore and is available 
with female casing connections of 51/4 
inches and smaller. Type K can also 
be provided with a 7-inch male casing 
which has a 5'%-inch 
The National 
Supply Company. Supplements data 
on Pages 3849-3976, 1960-1961 Com- 
posite Catalog 


connection, 
body-through bore. 





For more data, circle E3 on postcard 
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New Casing Pump 


This new casine pump 


<< 


both 


and seal at the 


features the ancho: 


top. ‘The 


fluid column is held above 





the seal to stop sand and 
foreign material from stick- 
ing the pump and packet 
Washover operations are 
simplified. Because of the 
top hold-down barrel. tube 
does not operate in com- 


pression and remains tree ot 


I 


distortion It 1S a spe lal 
application type pump, rec- 
ommended for high volume 


wells where increased 
plunger displacement is nec- 
essary to obtain desired pro- 
duction Continental- 


Emsco. \ 


Youngstown 


Division of 
Sheet & Tube 
Co. Supplements data on 
Pages 1397-1484 & 1485 & 
1549. 1960-196] Composite 


Catalog 


For more data, circle E4 on 


postcard 


Triplex Plunger 
Pumps 


Iwo new triplex plunge: 
pumps fo waterflood, salt 
water disposal and for gen- 
eral industrial use are 
New PQ and PS 


pumps are designed for con- 


avail- 


able. 


tinuous, full capacity oper- 
secondary oil re- 
Also 


p! essure 


ation in 
covery. service well 
suited for high 
service in industrial applica- 
tions. Features include: Col- 
monoy plungers, aluminum 
yronze wine-guided valves, 
direct drive through a dou- 
ble extended = crankshaft. 
Gardner-Denver Company. 


Supplements data on Pages 





“ 1993-2028 and 3549-3572. 
1960-1961 Composite Cata- 
log. 


For more data, circle E5 on 
postcard 
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New equipment 





imp New A-Z Packer Bit 
A-Z Packer 


specifically designed to mill produc- 


The new Bit has been 


tion packers, bridge plugs 








ploys a sand face as the direct screen- 
ing medium, without an outer cover- 
ing of metal. Screens available in 6- 
foot lengths and two sizes: 3.9-inch 
OD and OD. Each 6-foot 


length is equipped with a centralizer 


5.75-inch 


: 
Uh and cement using tubing as and collar, (Halliburton Oil Well Ce- 
te. the drilling string. Bit will menting Company. Supplements data 
ami drill production packers In on Pages 2301-2424. 1960-1961 Com- 
1¢ = 4 » j » 1 j Oo ( . . 
3 o1 t hours, retaining plugs posite Catalog. 
ker in one hour and cement up 
are to 20 feet pel hour. Bits For more data, circle E8 on postcard 
the consist of the bit proper and 
tubs protective body. Protective 
on body has a standard range 
e( of connections, the same as 6AM 
rock bits, so that they may 
. al . . : 
be screwed directly into the 
re¢ ; : rye 1 
bit sub. (A-Z International ‘Tool Co. 
mi = 
Supplements data on Pages 97-116, 
Se ¢ : ’ . ‘ , 
1960-1961 Composite Catalog. 
ner 
For more data, circle E6 on postcard 
pre 
la a 
Sound Velocity Logs 
ul Sound velocity logs which record 
simultaneously a one and _ three-foot 
es Space Curve, and either a self poten- = 
“A ‘ ~ 
sien 2 tial or a gamma ray curve, are now s 
being offered. Design and circuit fea- =e! 
tures enable it to measure sound ve- 
on locities within +2 percent of known = 
formation velocities. Eliminates any ‘c 
noise except the transmitted signal 
Lane-Wells Company, One of The 
Dresser Industries. Supplements data 
on Pages 3213-3256, 1960-1961 Com- 
1g posite Catalog 
sa For more data, circle E7 on postcard 
all- 
PS 
on- Wad 
er- More than 1 million tons of mud have been 
a weighed by Mud-O-Graf. This experience 
e- : : 
has led to the new, foam-proof, lost circula- 
vell tion-proof model. 
— A complete cycle of weighing is made 
every 45 seconds. The weighed sample is 
ica- completely flushed out and passes over the 
all shaker before the next fresh sample is taken. 
The recorder can now be installed on the 
um derrick floor without adverse effects from rig 
vibration on either its remarkable accuracy 
wie or its general operation. 
ou- Twenty years of experience in the mud 
weighing business has proved that there is 
alt. no substitute for a completely accurate, con- 
ny. 
OMA 
ges New Sand Control Method Ay M® 
0 , ’ w& ° 
72. he Halliburton Sand Screen is & oS 
' 3 
' 
ita- essentially an outer cylinder of sand, \$ S 3 
bonded together and held in place by / 
thermo-set resin, around standard per- 
| sin, around standard pet oust Lake Charles 
n lorated or slotted tubing. Screen em- — HEmlock 6-2265 
se SEPTEMBER 1960 WORLD OIL 





For more data on advertised products, use Readers’ Service Cards, last page. 


Submersible Oil Well Pump 

A new line of submersible oil well 
pumps, designed to extract hard-to- 
get oil from low-volume, shallow 
depth wells, is available. Named the 
Moyno, it is completely submerged 
within the well. It eliminates pumping 
jacks, sucker rods, above-ground 
motors, gear boxes and pulley systems. 
Its design enables it to handle a full 


range of gravity oils with en- 


high 





tinuous chart record of mud weight placed in 
front of the driller. Check these features: 

®" A weighing unit that will handle lost cir- 
culation material or foamy mud. 

The sample is taken every 45 seconds 
directly from the mud stream and is 
not dependent on pumping to a remote 
location. 


* Each sample is completely flushed, 

* The weighing unit is smaller and easier 
to maintain. 

» 


Continuous recording on a circular chart, 
where a full twenty-four hours is visible 
to the driller. 

® Recording is easily readable and accurate 
to 1/2 of 1/10 pound per gallon. 


WARREN AUTOMATIC TOOL CO. 


3915 THARP STREET »* HOUSTON, TEXAS 
Phone CApitol 4-2511 


New Iberia 
EMerson 9-9862 


Harvey 
FOrest 6-1441 
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Save money TWICE 








ABOVE GROUND: 


Save on the low initial cost-per-pound of Du Pont 
Drilling Mud Grade (DM) CMC. It’s formu- 
lated to meet most needs encountered in oil-field 
operations. Purity is 72%, which gives all the 
control you need with most muds. You don’t 
pay a premium price for excess purity you 
can’t use. 


DOWN HOLE: 


Du Pont “DM” CMC solves a number of mud 
problems. Keeps fluid loss low without adding 
excessive viscosity. Provides good suspension. 
Acts as protective colloid to guard your mud 
from contamination by salt, gyp or anhydride 
formations. Resists heat and bacteria, can be 
used in deep, high-temperature wells. 


ASK YOUR MUD DEALER FOR DU PONT “DM” GRADE CMC, HIGH OR LOW VISCOSITY 


(He also carries Du Pont ““Qualex”’ grade, 99.5% pure, for special mud problems.) 


Du Pont, Explosives Department, 6539 Nemours Building, Wilmington 98, Delaware 





Gi OND pu Pont cmc 


BETTER THINGS FOR BETTER LIVING. ..THROUGH CHEMISTRY 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Announcing 
the new 


4 MILLER 


it “SLIM HOLE” 
| SAND PUMP 


1%, 4%, 5, 5%, 





Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla. 


jCPORT OFFICES 
ae 0 Rockefeller Plaza 
Pd NEW YORK CITY 20, N. Y. 





ae Mil ler 2” OD Sand Pumps for 
PB: 2373” OD “Slim He completions 
are now avail ble. The 2” OD 
Sand Pump, with accurately ma 
chined lug-type ttoms 1é 
signed exactly the same as larger 
Miller Sand Pumps 
SAND eared SIZES 











PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 


J. C. Kinley 
Co. 
Licensees 














CABIMAS, ZULIA, VENEZUELA 
Wireline Engineers, S. A. 

CASPER, WYOMING—C. A. White....... 3-5264 

CORPUS CHRISTI, TEXAS—Tolle, Inc... TE 5-5367 

CORPUS CHRISTI, TEXAS 


J. D. Ball Wire Line Service Co. ....TU 3-7762 
FARMINGTON, NEW MEXICO 

B & R Service, Inc. aaist DA 5-2393 
FORT MORGAN, COLORADO—C. A. White 919 
GLENDIVE, MONTANA— C. A. White...EM 5-3833 
HOBBS, NEW MEXICO 

Horne Well Service Co. eee 
HOUMA, LOUISIANA 

Assoc. Eng. & Equip., Inc. sivccensclie aemwer 
HOUMA, LOUISIANA—Cameo, Inc............7330 


HOUMA, LOUISIANA 


Fred Haynie Oi! & Gas Well Service...UP 3-7885 
HOUSTON, TEXA 

Mid-Western Well Ser. Co.. ws eeee RE 4-4262 
HOUSTON, TEXAS 

Long Line Production Control... ...GR 3-5739 


LAFAYETTE, LOUISIANA— Camco, Inc..CE 5-3124 


LIBERAL, KANSAS—Rainbo Service... Main 4-3598 
MIDLAND, TEXAS 


Luccous Service & ae ...MU 2-8311 
NEW IBERIA, LOUISIANA 

Cardinal Wireline Specialists, Inc......EM 4-5165 
NEW IBERIA, LOUISIANA 

Klein-Deco Wire Line Service..........EM 9-6632 
ODESSA, TEXA 

Camco Wire Line Service, Inc.......... FE 2-6497 
ODESSA BS ty 

John kendall Wireline Service Co... FE 7-7210 
OKLAHOW A CITY, OKLAHOMA 

Rainbo Service Co.. ...ME 4-2131, ME 4-0105 
PETTUS, TEXAS 


Eddie Jones Eng. Co., Pettus 16, Beeville. FL 8-1218 
SHREVEPORT, LOUISIANA—Cameco, Inc... .8-3615 
VICTORIA, TEXAS—Cameco, Inc. HI 3-952! 
WICHITA FALLS, TEXAS—Tudson-Eads, Inc. 
322-8584, 322-1792, 767-8727, 723-4690, 767-3793 


SEPTEMBER 1960 








ABILENE, TEXAS—Hudson-Eads, Inc....OR 2-533! 
ANACO, ANZOATEGUI, VENEZUELA 

Anzoategui Wire-Line Service, C. A. . 

BAY CITY, TEXAS—J. P. Graham. ..Cl 5-4526 


WORLD OIL 


New equipment 





trained sand and silt—without dam- 
age to the equipment. Easily moved 
from one well to another and installed 
underground, protected from ex- 
tremes of weather and other hazards. 


Fernholtz Machinery Co. 


For more data, circle E9 on postcard 


Sliding Side-Door 

A new adaptation of the Type A 
Otis Sliding Side-Door has been de- 
signed to provide a 


safer and more eco- 


ALUMINUM 
nomical method of BALL 
completing high 
pressure wells has 
been placed on the 
market. Tool per- SLIDING 

SLEEVE 


mits blowout pre- 


venters to be re- COLLET-TYPE 





EXPENDABLE 
moved and the tree SHIFTING 
acs eer sat DEVICE 
nippled-up” prior 

a ce . SHEAR 
to circulating the he 
well to displace 
5 ae PORTS WITH 
drilling fluids. Also prover aitery 
eliminates, cost of PUMP.OUT 
gE ET PLUGS IN 
stanabdy wireline PLACE 
service unit and ‘ 
problems involved 
with wireline oper- 





ations in heavily 








weighted fluids. 

Otis Engineering Corporation. Sup- 
plements data on Pages 4269-4364, 
1960-1961 Composite Catalog.) 


For more data, circle E10 on postcard 


Bowen Casing Roller 

The Bowen Casing Roller is specifi- 
cally designed for recondi- 
tioning casing and does not 
contain any small parts to 
be worn, broken or lost in 
the well. Its purpose is to 
recondition and restore well 
casings to their normal 
internal diameter and 
roundness. It is designed to 


smaller ID 
of the collapsed, buckled or 


enter into the 
dented casing, and as it is 
forced downward, exerts 


lateral pressure on the 





casing to restore it to its 
normal ID. 
ments data on Pages 713-828, 


(Bowen Itco, Inc. Supple- 
1960- 
1961 Composite Catalog 


For more data, circle E11 on postcard 


















SOLID 


te NU-COIL 
FRICTION- SCRATCHER 
LOCK 
CLAMP 
MULTI-FLEX 


<<. SCRATCHER 
SOLID ; 
AUTOMATIC 
STOP 
COLLAR 


LATCH-ON 
CENTRALIZER 
WITH 

KON -KAVE 
BOWS 





ELIMINATES ... 
Cement Channeling 
Expensive Squeeze Jobs 
Welding on Casing 











HINGED 
AUTOMATIC 
STOP 

COLLAR 


HINGED 
NU-COIL 
SCRATCHER 







An installation — from the equipment 
shown — is your best insurance 
For a Good Cement Job. 

Good Field Service. Trained and 
experienced B and W field servicemen 
— working in close cooperation with 
your engineering and field crews — 
will assist in developing and carrying 
out a well planned program. 
For a Good Cement Job. 


- quit WAT fic. 


Well Completion Specialists 









GULF COAST WEST COAST 


Box 5266 19706 South Normandie 
Houston 12, Texas Torrance, Calif 
PHONE WAlnut 3-6603 PHONE FAculty 


For more data on advertised products, use Readers’ Service Cards, last page. 157 
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Zz 
| In less ya | 
; than half { ATT 
icubic foot . oop! , 
| over 300 al fk 






























































































































































Whether you want absorbers or yokes, or some 
special oil field service, your quickest, best source of 
information is the COMPOSITE CATALOG OF OIL 
FIELD EQUIPMENT AND SERVICES. 

In this three-volume, biennially revised refer- 
ence work, more than 500 manufacturers list over 
100 times that many products and services. You can 
get—in one quick look into COMPOSITE CATALOG — 
complete descriptive and comparative data on any oil 


country product or service. 


equipment-service catalogs . 


The next time you buy, specify or compare oil 
field equipment or services, reach for your copy of 
COMPOSITE CATALOG. You'll save both time and 


money. 


% 


COMPOSITE CATALOG 














New equipment 





New Pump-Off Control 





For more data, circle E12 on postcard 


CTION 


SPECIFY- 






WHEN YOU 


NORRIS 
SUCKER 
RODS 


Write for complete Sucker Rod Bulletin 








a 





W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
P. O. BOX 1739 * TULSA, OKLAHOMA 


Corpus Christi, Hous 


WORRIS 
“QUALITY 





BRANCHES: Great Bend, Kansas 
ic catia <- acelnnll ton, Kilgore, Odessa, Wichita Falls, Texas; Oklahoma 
SUCKER RODS City klahoma; Salem, Illinois; Casper, Wyoming Distributor } 
POLISHED BOOS Farmington, New Mexico; Edmonton, Alberta, Canada 





COUPLINGS 
| 


LL AAT Ee a AT: TT 
160 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Literature 


To get your copies, circle key numbers on 
postcard and mail to WORLD OIL 





Drilling Mud Additive 
Crossett Chemical has announced a 
No. S-1 
mud additive 
rhe bulletin 


discusses lubrication characteristics of 


new tec hnic al 


Seeco-Mul. a 


eae a 
emuisilyinge ag 


bulletin on 
drilling 
and ent. 
drilling mud fluids, with special em- 
phasis on extreme pressure lubrication 
properties of mud additives. Data on 
the comparative effects of surface ten- 
sion reducing agents are also offered, 


For more data, circle E13 on postcard 


Mast and Trailer Brochure 


Fox Equipment and Derrick Com- 


pany have published a_ four-page 
brochure describing the 3-in-1 “Cru- 
sader” mast and substructure trailer 


assembly. Included in the brochure 
are descriptions and diagrams of mast 
and trailer in operating positions. De- 
scriptive and explanatory details ac- 


company each diagram. 


For more data, circle E14 on postcard 


Integral Joint Tubing Folder 


A two-color folder introducing SPA 
190 ‘Integral Joint’ tubing, first in a 
series of oil country tubular products 
eco- 


for more 


multiple 


engineered expressly 
nomical slim hole and 
completions is available from South- 
western Pipe, Inc. Information and 
illustrations covering dimensions, 
specifications and setting depths are 
included in the folder with results of 


tests and outstanding features. 


For more data, circle E15 on postcard 


Sucker Rod Bulletin 


A new bulletin Continental 
Sucker Rods with 


all showing 
mechanical properties, recommended 


on 
a complete list of 
rods, chemical analysis, 
maximum. loads and sizes and weights 
has been published by Continental- 
Emsco Company. Methods on extend- 
ing the life of rods, proper handling 
and care of sucker rods from manu- 
facturing process at the plant to field 
service at the well and discussion of 
alloying elements, mechanical proper- 
ties and heat-treating processes as they 
sucker rods are also 


are related to 


included. 


For more data, circle E16 on postcard 
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